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IMPORTANT NOTICE 

This manual has been provided for the use of authorized Yamaha Retailers and their service personnel 
It has been assumed that basic service procedures inherent to the industry, and more specifically Yamaha 
Products, are already known and understood by the users, and have therefore not been restated 

WARNING: Failure to follow appropriate service and safety procedures when servicing this product 

may result in personal injury, destruction of expensive components and failure of the 
product to perform as specified. For these reasons, we advise all Yamaha product own- 
ers that all service required should be performed by an authorized Yamaha Retailer or 
the appointed service representative. 

IMPORTANT: The presentation or sale of this manual to any individual or firm does not constiute author!- I 
zation, certification, recognition of any applicable technical capabilities, or establish a 
principle-agent relationship of any form. 

The data provided is believed to be accurate and applicable to the unit(s) indicated on the cover The research, 
engineering, and service departments of Yamaha are continually striving to improve Yamaha products 
Modifications are, therefore, inevitable and changes in specification are subject to change without notice 
or obligation to retrofit Should any discrepancy appear to exist, please contact the distributor's Service 
Division.. 

WARNING: Static discharges can destroy expensive components. Discharge any static electricity 

your body may have accumulatedt by grounding yourself to ground buss in the unit (heavy 
gauge black wires connect to this buss) 

IMPORTANT: Turn the unit OFF during disassembly and parts replacement Recheck all_work before 
you apply power to the unit. 

This product uses a lithium battery for memory back-up 

WARNING: Lithium batteries are dangerous because they can be exploded by improper handling. Ob- 

serve the following precautions when handling or replacing lithium batteries 

• Leave lithium battery replacement to qualified service personnel 
® Always replace with batteries of the same type. 

• When installing on the PC board, solder using the connection terminals provided on the battery cells 
Never solder directly to the celts. Perform the soldering as quickly as possible. 

• Never reverse the battery polarities when installing 
® Do not short the batteries, 

« Do not attempt to recharge these batteries. 

® Do not disassemble the batteries 
® Never heat batteries or throw them into fire 

ADVARSEL! 

Lithumbatteri. Eksplosionsfare, 

Udskiftning ma kun foretages af en sagkyndig, og som beskrevet i servicemanualen 




The solder used in the production of this product contains LEAD. In addition, other electrical/ 
electronic and/or plastic (where applicable) components may also contain traces of chemicals found 
by the California Health and Welfare Agency (and possibly other entities) to cause cancer and/or birth 
defects or other reproductive harm. 

DO NOT PLACE SOLDER, ELECTRICAL/ELECTRONIC OR PLASTIC COMPONENTS IN YOUR MOUTH 
FOR ANY REASON WHAT SO EVERI 

Avoid prolonged, unprotected contact between solder and your skin! When soldering, do not inhale 
solder fumes or expose eyes to solder/flux vapor!. 



If you come in contact with solder or components located inside the enclosure of this product, 
wash your hands before handling food 
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SPECIFICATIONS 



ELECTRICAL CHARACTERISTICS 
Freq Response 20Hz-20kHz+-0 5dB 

Dynamic Range Above lOOdB (Typical !06dB) 

Ham. and Noise Below -82dBm (Typical -88dBm) 
Distortion Below 0 005% at max level 1 kHz 

INPUT 

Number of Channel 2 (Phone Jack) 

Nominal Level +4/-20dBm (Switchable) 

Highest Input +24dBm (Switchable at +4dB) 

Impedance 20kf2 

OUTPUT 

Number of Channel 2 (Phone Jack) 

Nominal Level +4/-20dBm (Switchable) 

Highest Output +1 8dBm (Switchable at +4dB) 

Impedance 1500 

AD/DA Conversion 
A/D Conversion 20bits 

D/A Conversion 20bits 

Sampling Freq. 44 1kHz 

MEMORY 

Preset Program 1 - 80 

User Memory Program 1 - 99,00 
Optional Memory Card 1 - 99.00 

MIDI CONTROL 

Program Change (Memory Select) 

Note On (Pitch Select) 

Control Change (Parameter Control) 

Bulk Dump (Parameter Dump, Program Change 

Table, System Setup Data) 

FRONT PANEL 

Control Input Level (L, R), Data Entry 

Keys Function Key x 6, Page Select Key x 2, 

Memory, Store, Edit, Bypass 

Display 2 ch. 8 segment LED (Level Meter) 

6 segment LED (Mode Indicator) 

7 segment LED (Memory No.) 

Memory, Edit, Bypass indicators 
24 chara x 2 L.ine LCD 

Slot Memory Card 



REAR PANEL 

Connectors Input L/R (XLR x 2, Phone jack x 2) 

Output L/R (XL.R X 2, Phone Jack x 2) 
MIDI IN, THRU/OUT (DIN 5P x 2) 
Trigger (Phone Jack x 1) 

Bypass or INC/DEC (Phone Jack x I) 

Switch IN/OUT level Switch (+4dB/-20dB x 2) 

MIDI THRU/OUT Switch 

GENERAL 

Power Requirements US & Canadian Models: 120V, 60Hz 
British Model: 240V, 50Hz 
General Model: 230V, 50Hz 

Power Consumption 25W 

Dimensions 480 x 46 x 324 4 mm 

(W X H x D) (18-7/8" x 1-13/16" x 12-3/4") 

(including attachments) 

Weight 4,6 kg (10 lbs 2oz) 

*0d8=0 775Vrms 



m OPTION 

Memory Card MCD64 

MCD32 
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20Hz~20kHz 0±0,5dB 
I00dBJil±. (TYPICAL i 06dB) 
-82dBmJi(T (TYPICAL -88dBm) 
MS 0.005% tlT (@ MAX. LEVEL IkHz) 

Xid 

+4/-20dBm ( 

+24dBm (L '^^U^^^SW : +4dBB#) 
20kn 

mti 

+4/-20dBm ( 

+18dBm (L^;U^}^SW : +4dBR#) 
150D 

AD/DA^^ 

A/D3Eift 20bilU-7- 

D/Ai£^^ 20bitU:=-7- 

44 1kHz 

u- 

7U-ti7 Nol-80 

a— No 1 ->99,00 
U-*- K No 1^99, 00 

z/7.TA-ty Y 7 'j-fr-9 



7P> 

□ > h U~)V INPUT LEVEL(L, R), DATA ENTRY 

V7 1-^“ (T,A)X3, PAGE6.PAGE'7, 
MEMORY. STORE, EDIT. BYPASS 

8"^^'LEDX2 

6 -^?LED(^- KT >v7-3'-) 
hLED(7^ U -t 7 /n'-) 
MEMORY, EDIT, BYPASS T V v 7 “ " 
24:t^X2LCD 

X P 7 Y MEMORY CARD 
i; )i' 

INPUTL/R (XLRX2. 7;fXi;tv^'X2) 
OUTPUT L/R (XLR X2. 7 * >V ^ y ^ X2) 
MIDI IN. THRU/OUT (5P DIN X 2) 

TRIGGER ( 7 :!■ > -7 7 7 X 1 } 

BYPASS or INC/DEC ( 7 ^ V 7 X I ) 

A£li*^'</k».X-l'7f- (+4dB/-20dB X2) 
MIDI THRU/OUT^j^ X -f 7 

■Iji ACIOOV, 5O/6OH2 

mmt 20W 

480 (W) X46(H) X324 4(D)mm 

MS 4 6kg 



0dB=0 775Vrms 






MCD64 

MCD32 
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I PANEL LAYOUT 7^ b) 

©Front Panel (7n> 




® Power Switch 
O Input Level Controls 
O Input Level Meter 
O Memory Area Indicator 
0 Input Select Indicator 
0 MIDI Indicator 
@ LED MEMORY No. Display 
0 LCD Display 

O Assignable Function T and A Keys 
0 Data Entry Dial 
® Page Select^ and ^Keys 
0 Memory Mode Key and Indicator 
® Store Key 

® Edit Key and Indicator 
<£) Bypass Key and Indicator 
0 Memory Card Slot 



©POWERX^ yt 
0INPUT LEVELii> \-a-/u 
>7y ^ 

©y ^ U -xU T'f 

(PRESET/USER/CARD) 

(STEREO/MONO) 

©MIDH > 

©MEMORY 
©LCD-f-f -i 
0V7 h^-(V/A) 

(E)^-:?x> h ENTRY) 

'7T y -rr^ > ^ - (6/9) 
©MEMORY^-, 

©STORED- 

©BYPASS^™, 

©7^ I) ™7!7-~ I'Xo y h (MEMORY CARD) 
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© L & R Input Connectors 
© Input Level Switch 
© L & R Output Connectors 
O Output Level Switch ( + 4dB/-20dB) 
© MIDI IN Terminal 
© MIDI OUT/THRU Terminals 
® OUT/THRU Switch 
©Trigger Footswitch Jack 
© Bypass or INC/DEC Footswitch Jack 



! 

1 



©INPUTiTiM-(L, R) 

&\j-} y t( + 4 dB/- 20 dB) 

©OUTPUT*, ‘ll-T (L, R) 

OlMrJ} u ^ y ^( 4 - 4 dB/~ 20 dB) 

©MIDI 

©MIDI OUT/THRU*lit--T- 
®0UT/THRUtJ(]^AX7 yf 
© h I) ^~m7 y 'yf*f^“T'(TRIGGER) 
©BYPASS^ /^iilNC/DECffi 7 -y hx 7 -v 
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input/o o 

L \ n 



INPUT/ O O 

R Vo 



tlC \l 5 IC^7 
ha-L^ 1101^^ 





|IC \7 3| lC\l 
^201^ 



■^4d6 -20dB 









PRE-EMPHASIS 



Jjic^so 

■nio2>- 



PRE-EMPHASIS 






1 R 


23 03-0 


DO-3 


26 DIGITAL 


ADC 


FILTER 


1 tR 


SDATA 


IC35 


IC29 



so, 

_n DIGITAL 
FILTER 

ORO 



H DAC HI 

I lOUT 



DE-EMPHASIS 


LPF 


1 






\ 









H oata - 

DAC 

lOUT / 



DE-EMPHASIS 

1 



ATT 



+ 4d8 -20(JB1 



OUTPUT 

L 





' 




— { o O \ 








\^o J 


ImiitpI 








■rj 


A'' 


1 1 




KEC-91958 




rlN (O O 

I 

MIDI 

Lqut/o O 

\o^ 

r TRIGGER 0^ 
-BYPASS 0^ 
FOOT SW 



LEVEL 




13- 16 


DBO-3 


METER 






IC11 




I Photo 




I coupler 


’ L 


IC1 




\ ^ 


j^THRU 



RAM 

00-7 

256bit 

IC4 



ROM 

DO-7 

1Mblt 

IC3 



CPU 

Pso i2_ 

P24 P52 ig 

IC2 





15 73 




77 13 




DEQ 




DSP2 




DEQ 


SOI CRS 


3-62 


CRS 


3 


cTfs 


IC19 




IC20 




IC17 






|MO0- 


7 



6- 14| 

I MOO-7 



MOD 

CflS 

1C18 



°^7 ACIA 

IC5 



RAM 

CARD 



nXO TXD 


we 














YSP99 


128*5 




LED 


L2 IC6 13 


256(5 , 







DATA ENTRY 

ROTARY 
■ ENCODER 



iDlMENSiOMS i’tyiim) 
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■ DISASSEMBLY PROCEDURE 

1 Top Cover Removal 1. h *y 

M Remove the seven (7) screws marked[430j, then the j.j [430]cOt L. i* y 7’ L s 1*0 

top cover can be removed (Fig. 1) (151 1 ) 




|430):Bind Head Tapping Screw-B (+/< f > K B ? < h ) A3 0X8 ZMC2BL (VP1 57000) 

(Fig-1 ) 



2 Front Panel Assembly Removal 
2-1 Remove the top cover (see procedure 1) 

2-2 Remove the three (3) screws marked [300] and the 
two (2) screws marked [310]. (Fig. 2) 

2-3 Remove the two(2) knobs marked [320] and [330], 
then the front panel assembly can be removed. 

(Fig. 3) 



2. y U> V 

2-1 \ 

2-2 [300]fi0l- Ltto 

(m2) 

2-3 [32o]£7)n77' = 5 y 

□ >• [■ ;i/Assy $■ S'}- L S To (l‘^I 3 ) 




[3001:Flat Head Tapping Screw-C {+MC?-f h) 3 0X6 ZMC2BL (VP733400) 




(Fig. 3) 
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3 Rear Panel Assembly Removal 

3-1 Remove the top cover, {see procedure 1) 

3-2 Remove the two (2) screws marked [601. (Fig. 4) 

3-3 Remove the two (2) screws marked [90] and the two 
(2) screws marked [127], (Fig 4) 

3- 4 Remove the four (4) screws marked [701, then the 

rear panel assembly can be removed. (Fig. 5) 

* This will give you access to the AD circuit board. 

4 AD Circuit Board Removal 

4- 1 Remove the top cover, (see procedure 1) 

4-2 Remove the rear pane! assembly, (see procedure 3) 

* This will give you access to the AD circuit board. 

4-3 Remove the eight (8) screws marked |50cJ and the 

two (2) screws marked [50d], (Fig. 4) 

4-4 Remove the six (6) hexagonal nuts marked 150e), 
then the AD circuit board can be removed. (Fig. 4) 



3. U 

3-1 h 

3- 2 [60]<7)T^'>'24;^ (1:^14) 

(gl4) 

-To ims) 

» UT'''-T'/l'Assyr^M".h. AD->— Vcn'<9 — 

-y sfo 

4. ADx“ h<7)i1-LS' 

4- 1 h 

4-2 U r^'TWt-Assy^HL 

w U r -■ T A Assy ,AD>~ \- 9 ) fllij 

4-3 [50c](7)4-->'8?t^i:[50d]co:f.->'2-4-^ i'f-L ^ to 
(fS14) 

4-4 [50e](7)t»Atfit V F6[iAl^'/K. ADv-l ?- 
5^1-Lito (1-14) 



[50cj;Bonding Head Screw v) 3 0X8 ZMC2BL(VP157800) 

(50d]:Bind Head Tapping Screw-P (4-^ W > K P -f h) A3 0X10 ZMC2BL (VP733500) 
[50e]:Hexagonal Nut y h) 9 0 FNM33G(LX200060) 

(60]:Bind Head Tapping Sorew-B (-F/'C-f > K B S' < h) A3 0X8 ZMC2BL (VP157000) 
[90]:Bind Head Tapping Screw-B (-f/^-f K B 5 -f F) A3 0X8 ZMC2BL(VP157000) 
[127]:Bind Head Tapping Screw-8 F) A3 0X8 ZMC2BL(VP1 57000) 




{70]:Bind Head Tapping Screw-C (4-/^4 F'C S' -t F) A3 0X6 ZMC2BL {VP157200) 
{100]:Bif»d Head Tapping Screw-C (4-/<4 H C S' -f F) A3 0X6 ZMC2BL (VP157200) 
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5 PS Circuit Board Removai 

5-1 Remove the top cover {see procedure 1} 

5-2 Remove the two (2) screws marked [90). (Fig. 4} 

5-3 Puii out the push rod. (Fig. 5) 

5- 4 Remove the three (3) screws marked {1001, then the 

PS circuit board can be removed. (Fig. 5) 

6 FP1/5 Circuit Board Removal 

6- 1 Remove the top cover (see procedure 1) 

6-2 Remove the front panel assembly, (see procedure 2 ) 

6- 3 Remove the hexagonal nut marked 1230J, then the 

FPl/5 circuit board can be removed. (Fig. 6) 

7 FP2/5 Circuit Board Removai 

7- 1 Remove the top cover, (see procedure 1) 

7-2 Remove the front panel assembly (see procedure 2) 

7- 3 Take the FP2/5 circuit board out from the sub panel 

while lifting the two stoppers up slightly. (Fig. 6) 

8 FP3/5 Circuit Board Removai 

8- 1 Remove the top cover, (see procedure 1) 

8-2 Remove the front panel assembly (see procedure 2) 

8- 3 Take the FP3/5 circuit board out from the sub panel 

while lifting the stopper up slightly- (Fig. 6) 

9 FP4/5 Circuit Board Removal 

9- 1 Remove the top cover (see procedure 1) 

9-2 Remove the front panel assembly (see procedure 2) 

9-3 Remove the volume knob marked (3401. (Fig. 5) 

9-4 Remove the hexagonal nut marked [240], then the 
FP4/5 circuit board can be removed (Fig 6) 



5. PS'>- 

5-1 V 

5-2 [90]t7) 4 (i;x| 4 ) 

5-3 r y ^ D y K 5 POWER OFFt?:) ;1i' ■>' 3 > 

( 1 -^ 15 ) 

5- 4 [100](?5 4'>'3-4-<S-nL. \- rnttir. 

(11 5 ) 

6 . 

6- 1 F 

6-2 7 D > F L i I'o (2iH#j!(0 

6- 3 y F FPl/5->- F 

(116) 

7. FP2/5'>“ 

7- 1 F (UH#IKi) 

7-2 V D > F fi^Assy^’A' L t to (2JH#I!(0 

7- 3 F y 

FP2/5V- F ^tto (121 6 ) 

8. FP3/5'>- \-(DA11d 

8- 1 F yt^'<-^AL^to nmmw) 

8-2 7d> F ''"T'/FAssy^i'FL^to 

8- 3 F 

FP3/5^ - F ^ ^ ik ^tto (121 6 ) 

9. FP4/5'>- 

9- 1 F yt^'^-^Attto 

9-2 VP > F ''"T/FAssy^H L^to (2iH#M) 

9-3 [340]C0rK'J ^-AV-75 (1215) 

9-4 [240]i^4m-A;9t •/ F m^A L. FP4/5'>- F 
(1216) 




(Fig. 6) 



[230]:Hexagonal Nut i^rnTX^i- y I-) 9 0ZMC2BL(VJ388000) 
[240]:Hexagonal Nut y h) 8 0 ZMC2BL(VQ244800) 
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10 FP5/5 Circuit Board Removal 

10-1 Remove the top cover, (see procedure 1) 

10-2 Remove the three (3) screws marked [280] and the 
two (2) screws marked 1285], then remove the FP5/5 
circuit board with the card guide (Fig. 7) 

10-3 Remove the two (2) screws marked [270], then 
remove the card guide from the FP5/5 circuit board 
(Fig.8) 




A3 0X8 2MC2BL (VP157000) 
[2851:Bind Head Tapping Screw-C (+''<< > H C h) 
A3.0X6 ZMC2BUVP157200) 



10. FP5/5V- 

10-1 ]- im-Mii) 

10-2 [28O]c0t-->'3'4:t [285]<7 )t - ti 

^1". im 8) 




(270J:Bind Head Tapping Screw-P (+A'-f ✓ K P ^r -f h) 
A3 0X10ZMC2BL (VP733500) 



1 1 LCD Assembly Removal 

11-1 Remove the top cover (see procedure 1) 

11-2 Remove the front panel assembly, (see procedure 2) 
11-3Take the LCD assembly out from the sub panel 
while lifting the two stoppers up slightly {Flg.9| 



11. LCD AssyCD^i-L:;^ 

11-1 1- {liK#J!a.) 

11-2 7P> (2il#i!a) 

11-3 I- y^'”2'4;$ 




(Fig. 9) 
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LSI PIN DESCRIPTION 



® HD63B03YP-N (XD245A00} CPU 



PIN 

NO, 


NAME 


I/O 


FUNCTION 


PIN 

NO 


NAME 


1/0 


FUNCTION 


* 


1 


Vss 




Ground 


33 


Vcc 




DC Supply ( + 5V) 




2 


XTAL 


1 


} Clock 


34 


A15 


0 








3 


EXTAL 


1 


35 


A14 


0 








4 

5 


MPO 

MP1 


1 

1 


1 Mode program 


36 

37 


A13 

A12 


0 

0 




Address bus 




6 


RES 


1 


Reset 


38 


All 


0 








7 


STBY 


1 


Stand-by mode signal 


39 


A10 


0 








8 


NMI 


1 


Non-maskable interrupt 


40 


A9 


0 








9 


P20 


I/O 


41 


A8 


0 








10 


P21 


I/O 




42 


Vss 




Ground 




11 


P22 


I/O 




43 


A7 


0 








12 


P23 


I/O 


Port 2 


44 


A6 


0 








13 


P24 


I/O 


45 


A5 


0 








14 


P25 


I/O 




46 


A4 


0 




Address bus 




15 


P26 


I/O 




47 


A3 


0 








16 


P27 


I/O 




48 


A2 


0 








17 


P50 


I/O 




49 


A1 


0 








18 


P51 


I/O 




50 


AO 


0 








19 


P52 


I/O 




51 


D7 


I/O 








20 


P53 


I/O 


Port 5 


52 


06 


I/O 








21 


P54 


I/O 


53 


05 


I/O 








22 


P55 


I/O 




54 


04 


I/O 




Data bus 




23 


P56 


I/O 




55 


03 


I/O 






24 


P57 


I/O 




56 


02 


I/O 








25 


P60 


I/O 




57 


01 


I/O 








26 


P61 


I/O 




58 


DO 


I/O 








27 


P62 


I/O 




59 


BA 


0 


Bus available 




28 


P63 


I/O 


Port 6 


60 


OR 


0 


Load instruction register 




29 


P64 


I/O 


61 


R/W 


0 


Read/Write control 




30 


P65 


I/O 




62 


wR 


0 


Write control 




31 


P66 


I/O 




63 


RD 


0 


Read control 




32 


P67 


I/O 




64 


E 


0 


Enable 





o HD63B50P (IG 147300) ACIA (Asynchronous Communication Interface Adaptor) 



PIN 

NO. 


NAME 


I/O 


FUNCTION 


PIN 

NO- 


NAME 


I/O 


FUNCTION 


1 


Vss 




Ground 


13 


R/W 




Read/Write 


2 


Rx Data 




Receive data 


14 


E 


1 


Enable 


3 


Rx CLK 




Receive clock 


15 


07 


1/0 






4 


Tx CLK 


0 


Transmit clock 


16 


06 


I/O 






5 


RTS 


I/O 


Request to send 


17 


05 


I/O 






6 


Tx Data 


0 


Transmit data 


18 


04 


I/O 




Data bus 


7 


IRQ 




Interrup request 


19 


03 


I/O 




8 


CSO 




] 


20 


02 


I/O 






9 


CS2 




} Chip select 


21 


01 


I/O 






10 


CS1 


i 


1 


22 


DO 


1/0 






11 


RS 


1 


Resist select 


23 


DCD 


1 


Data carrier detect 


12 


Vcc 


1 


Power supply I+5V) 


24 


CIS 


1 


Clear to send 



® YIV16104 (XE788A00) DEQ2 (Digital Equalizer) 



PIN 

NO, 


NAME 


I/O 


FUNCTION 


PIN 

NO 


NAME 


I/O 


FUNCTION 


1 


Vcc 


i 


+ 5V 


12 








2 


XMD 


[ 


Alteration of Sync (-» -h5V) or Asynch 


13,14 


SiO, S11 




INPUT for Serial data signal 








l-OV) for CD! input terminal (Synch: 


15,16 


SO0.SO1 


0 


OUTPUT for Serial data signal 




CRS 




1:1), Asynch: 16:1) 


17 


OVP 


0 




3 


1 


Initialized Serial Control Interface 


18 


TEST 


1 


For test- Normally connecting to + 5V 


4 


CDI 


1 


Inputs of |i PGM, Para, Ser. Cont 
Data of Control Reg. 


19 


C2 


O 


Output is delayed Data of 2nd bit of 


5 


CDO 


0 


Outputs of p PGM, Para, Ser Cont- 
Data of Control Reg,. 


20 


Cl 


0 


Output is delayed Data of 1st bit of 


6 


XCLK 


1 


In/Out clock for CDI& CDO 


21 


CO 


0 


Output is delayed Data of 0 bit of 


7 


1 Hli 


i 


Determins transmit timming of PARA 










8 


ESL 


1 


to Para Reg. from T BFR 
Timming determination of data for 


22 


CEMD 


1 


■f5V: It’s necessory to input 2 Byte 




ELD 




External at Ext Shift CLK 










9 


1 


Timming determination of data for 








CE to CDI 


10 


ECLK 




inner at Ext. Shift CLK 


23 


TC 


1 




1 


Input Shift CLK of IN/OUT SR at Ext 
Shift CLK 


24 


Sync 


I 


Synchro signal for system 


11 


CLK 




System Clock 
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® YM6007 (XF164A00) DSP2 (Digital Signal Processor) 



PIN 

NO. 


NAME 


I/O 


FUNCTION 


PIN 

NO. 


NAME 


I/O 


FUNCTION 


1 


DIS' 


I/O 


) 


65 


NC 






2 


D17 


1/0 


Data bus 


66 


COO 


0 


Serial control data output 


3 


D16 


i/0 


J 


67 


CDI 


1 


Serial control data input 


4 


NC 






68 


VOD 




Power supply 


5 


Vdd 




Power supply 


69 


SIO 


1 


Serial data input (28bitx4ch) 


6 


D15 


I/O 




70 


NC 




7 


NC 






71 


NC 






B 


NC 






72 


sn 


1 


Serial data input (28bit x 4ch) 


9 


D14 


i/0 




73 


SI2 


1 


Serial data input (28bit x 2ch) 


10 


NC 






74 


soo 


0 


Serial data output (28bit x 4ch) 


11 


D13 


I/O 




75 


NC 




12 


D12 


I/O 




76 


SOI 


0 


Serial data output (28bitx4ch) 


13 


Dll 


I/O 




77 


S02 


0 


Serial data output (28bitx 2ch) 


14 


NC 


I/O 




78 


SCLK 


0 


Clock {64bit/sample} 


1 5 


DIO 




79 


NC 




16 


NC 






80 


NC 






17 


NC 






81 


NC 






18 

19 


D9 

D8 


I/O 

I/O 


Data bus 


82 

83 


NC 

TRGO 


0 


Trigger output 


20 


D7 


I/O 




84 


TRGI 


1 


Trigger input 


21 


NC 






85 


DCLK 


1 


Clock (Master clock x 21 


22 


D6 


I/O 




86 


SYNC 


1 


Synch, pulse 


23 


D5 


I/O 




87 


1C 


1 


Initial clear 


24 


NC 






88 


NC 






25 


D4 


I/O 




89 


MRQ 


0 


Control data receival 


26 


NC 






90 


MDAO 


1 




27 


03 


I/O 




91 


NC 






28 


NC 


I/O 




92 


NC 




Serial mode: Internal registor select 


29 


02 




93 


MDAl 


1 


Parallel mode: CDI COO data format 


30 


01 


I/O 










select 


31 


00 


I/O 




94 


MDA2 


1 




32 


NC 






95 


NC 






33 


CAS 


0 


CAS contfo! 


96 


MWE 


1 


MD pin input strobe 


34 




0 


RAS control 


97 


MOE 


1 


MD pin output strobe 


35 


A9 


0 


Address bus 


98 


MDS 


1 


Communication mode select 


36 


A8 


0 










(0; serial 1 ; parallel) 


37 


Vss 




Ground 


99 


MD7 


I/O 


38 


A7 


0 




100 


MD6 


I/O 




39 


NC 






101 


NC 






40 


A6 


0 




102 


NC 






41 


NC 






103 


MDS 


I/O 




42 

43 


A5 

NC 


0 




104 

105 


NC 
MO 4 


I/O 


Parallel data 


44 


A4 


0 




106 


NC 






45 


A3 


0 




107 


MD3 


I/O 




46 


NC 




Address bus 


108 


M02 


I/O 




47 


NC 






109 


MD1 


I/O 




48 


NC 






110 


MDO 


I/O 




49 


NC 






111 


NC 




50 


NC 






112 


NC 






51 


NC 






113 


D27 


I/O 




52 


A2 


0 




114 


NC 






53 


A1 


0 




115 


026 


I/O 




54 


AO 


0 




116 


NC 




55 


WE 


0 


Write control 


117 


025 


I/O 




56 


OE 


0 


Output enable 


118 


024 


I/O 




57 


NC 






119 


NC 






58 


OBOE 


i 


Memory data bus output enable 


120 


023 


I/O 


Memory data 


59 


NC 






121 


NC 




Ground 


60 


T1M1 


0 


Timing pulse 


122 


NC 






61 


TST 




Test pin 


123 


022 


I/O 




62 


CRS 


I/O 


Reset (Serial mode:l 


124 


Vss 












Parallel mode: 0) 


125 


NC 






63 


NC 






126 


021 


I/O 




64 


XCLK 


1 


Shift clock for serial control data 


127 


020 


I/O 












128 


019 


I/O 





O 

O' 

o- 

X 

a. 

(/) 
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SPX990 



® YM3807 (IT380700) MOD (Modulation Data Generator) 



PIN 

NO 


NAME 


I/O 


FUNCTION 


PIN 

NO 


NAME 


I/O 


FUNCTION 


1 


NC 






13 


MODS 


0 


[Outputs waveform data for ail 


2 


MDSIO 






Inputs data to add to the wave- 


14 


M007 


0 


/channels inside MOD 


3 


MDSn 






form data inside MOD 


15 


SYNCW 




Sync signal input One 64th of the 


4 


MDSOO 


0 




Outputs MOD internal waveform 








master clock 










[data with the same data format 


16 


1C 




Initial clear 


5 


MDS01 


0 




as MDSIO 


17 


CLK 




3.2 MHz 


6 


MODO 


0 






18 


CRS 


1 


CD counter reset 


7 


MODI 


0 






19 


XMD 


1 


Selects 1/16 mode (asynchronous) 


8 


MOD2 


0 




Outputs waveform data for 








or 1/1 mode (synchronous) for the 


9 


MOD3 


0 












CD interface 


10 


MOD4 








20 


XCLK 


1 


CD interface transmission clock 


11 


MODS 


0 












input 


12 


VDD 




Power supply +5V 


21 


NC 














22 


CD! 


1 


CD interface serial data intput 










23 


CDO 


0 


CD interface serial data output 










24 


VSS 




Power supply ground 



® PCM63P (XM412A00) DAC (Digital Analog Converter) 



PIN 

NO. 


NAME 


I/O 


FUNCTION 


PIN 

NO. 


NAME 


I/O 


FUNCTION 


1 


DC 




Servo filter 


15 


NC 






2 


•fVccA 




Power supply 1 + ) 


16 


NC 




Not used 


3 


REF 




Reference filter 


17 


NC 






4 


BPODC 




BPO reference 


18 


CX 


1 


Bit clock 


5 


BPO 




Bipolar offset 


19 


CLK 




Clock 


6 


lout 


0 


Current output 


20 


LE 


1 


LEC input 


7 


A GND 




Analog ground 


21 


DATA 


I 


Data input 


8 


NC 




Not used 


22 


NC 




Not used 


9 

10 


RFBl 

RFB2 




1 Feedback resistor 


23 

24 


ADJB 

AD-JA 




Bit 2A adj. 
Bit 2B adj. 


11 


+ VddL 




Power supply 


25 


Vpot 




Potentiometer connection 


12 


D..GND 




Digital ground 


26 


NC 




1 Not used 


13 


+ VccL 




Power supply 


27 


NC 




14 


NC 




Not used 


28 


-VccA 




Power supply 



® PCM1760P {XM413A00) ADC (Analog Digital Converter) 



PIN 

NO- 


NAME 


I/O 


FUNCTION 


PIN 

NO. 


NAME 


I/O 


FUNCTION 


1 


0UT-2R 


0 


Rch second stage amplifier output 


15 


NC 






2 


IN-2R 




Rch second stage amplifier input 


16 


BPODC-L 




Lch bipolar offset decoupling 


3 


OUT-1 R 


0 


Rch first stage amplifier output 


17 


L/R CK 


0 


L/R clock output (64fs) 


4 


IN-1R 




Rch first stage amplifier input 


18 


STROBE 


0 


Data strobe output (128fs) 


5 


SERVO 




Servo decoupling 


19 


256fs 




System clock input (256fs) 




DC 






20 


-Vdd 




- 5V negative 


6 


+ Vcc 




+ 5V analog 


21 


D GND 




Digital ground 


7 


A GND 




Analog ground 


22 


+ Vdd 




+ 5V digital 


8 


-Vcc 




- 5V analog 


23 


DO 


0 


Data output (LSB) 


9 


BGDC 




Band gap decoupling 


24 


D1 


0 


Data output 


10 


NC 






25 


D2 


0 


Data output 


11 


IN-IL 


1 


Lch firs! stage amplifier input 


26 


D3 


0 


Data output (MSB) 


12 


OUT-IL 


0 


Lch first stage amplifier output 


27 


BPODC-R 




Rch bipolar offset decoupling 


13 


IN-2L 


1 


Lch second stage amplifier input 


28 


NC 






14 


0UT-2L 


0 


Lch second stage amplifier output 
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SPX990 







SPX990 



® DF1760P (XM414A00) Digital Filter 



PIN 

NO. 


NAME 


I/O 


FUNCTION 


PIN 

NO. 


NAME 


I/O 


FUNCTION 


1 


OVL 


0 


Detects Lch overflow |H indicates on) 


15 


SYSCLK 




System clock input (256fs/384fs) 


2 


OVR 


0 


Detects Rch overflow (H indicates c»i) 


16 


SCLK 


It/O 


Data clock (32fs to 64fs] 


3 


D3 


I 


Data input (MSB) 


17 


UR 


IT/O 


L/R channel distinguishing clock 


4 


D2 


I 


Data input 


18 


SOATA 


0 


Serial data output 


5 


D1 


I 


Data input 


19 


FSYNC 


IT/O 


Frame cycle clock (2fs) 


6 


DO 


I 


Data input (LSB) 


20 


LRSC 


IT 


L/R logic switch (H indicates Lch/H) 


7 


TP1 




Test terminal (used on NC) 


21 


PD 


IT 


Power down mode 


8 


VSS1 




Ground for modulator 








(L indicates power down) 


9 


VDDl 




Power source for modulator I + 5V) 


22 


MODE 2 


IT 


Selects form of output data 


10 


256fs 


0 


System clock output (256fs) 


23 


MODE 1 


IT 


Selects form of output data 


11 


STROBE 


i 


Data strobe input (128fs) 


24 


S/M 


IT 


Slave/master mode selector 


12 


LRCK 


i 


L/R dock input (64fs) 








(H indicates slave) 


13 


CALD 


IT 


Calibration (L indicates on/validity) 


25 


CLKSEL 


It 


System clock selector 


14 


CAL 


0 


Calibration output (H indicates on) 








(H indicates 256fs) 










26 


TP2 




Test terminal (used on NC) 










27 


VDD2 




•+• 5V digital 










28 


VSS2 




Digital ground 



•IT Input with internal pull-up 



• YSF210 (XK280A00} 8 time Over Sampling Digital Filter 



9 

10 

11 

12 



NAME 



xo 

XI 

Vss2 

BCI 

SDSY 

IBIT1 

IBIT2 

I8IT3 



MUTE 

NC 

SDI 

Voo2 



I/O 



FUNCTION 



System clock 

Ground 
Bit clock 

L/R select and input timing 
Input bit selection 



— ..... 


22 bit 


20 bit 


ta bit 


16 bit 


AVOSP 


MEl 


1BIT1 


H 


L 


H 


L 


H 


L 


IBIT2 


H 


H 


L 


L 


H 


H 


IBIT3 


H 


H 


H 


H 


L 


L 



Mute 

No connection 
Input data 
Power supply 



PIN 

NO. 



13 

14 



15 

16 

17 

18 

19 

20 
21 
22 

23 

24 



NAME 



0BIT1 

0BIT2 



NC 

ASY 

Vssi 

BCO 

WCO 

SHL 

DRO 

NC 

DLO 

Vool 



I/O 



FUNCTION 



Output bit selection 





22 bit 


20 bit 


18 bit 


no ouiDul 


OBIT1 


H 


L 


H 


L 


08IT2 


H 


H 


L 


L 



No connection 

Synchronous/Asynchronous system 

clock selection 

Ground 

Bit clock of DLO, DRO 
Word clock of DLO, DRO 
Deglich signal of L/R channel 
Output data of R channel 
No connection 
Output data of L channel 
Power supply 



® YPIWM LZ95D62 (XM048A00) Peak Meter Driver 



PIN 

NO. 


NAME 


I/O 


FUNCTION 


PIN 

NO. 


NAME 


I/O 


FUNCTION 


1 


GND 






10 


LEVS 


0 




2 


SCLK 




Clock 


11 


LODO 


0 




3 


SYWN 




SYNC 


12 


FTO 


1 


Fall time 


4 


DIN 


I 


Signal input 


13 


DBO 


0 


-36/- 42 


5 


RSTN 


I 


Reset 


14 


OBI 


0 


-24/- 30 


6 


MODE 


I 


Mode select 


15 


DB2 


0 


-12/- 18 


7 


REVE 


0 




16 


DB3 


0 


Clip/- 6 


8 


ROOD 


0 




17 


VDR 




9 


GND 






10 


VDD 
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SPX990 



o YSP99 LZ95D59 {XM047A00) Gate Array 



PIN 

NO 


NAME 


I/O 


FUNCTION 


PIN 

NO. 


NAME 


I/O 


FUNCTION 


1 

2 


NC 

MCLK 


0 


Master clock 


41 

42 


A9 

A8 


1 

1 


1 CPU address bus 


3 

4 


DESYN 

CD04 


0 

I 


Sync for DEQIC 


43 

44 


CD2 

CDl 


1 

1 


1 CARD page select 


5 

6 


CD03 

CD02 


I 

I 


Control data input 


45 

46 


CDROM 

R0M4 


1 

1 


CARD/ROM select 


7 

8 


CD01 

CDi4 


I 

0 


Control data output (DSP2) 


47 

48 


ROM3 

ROM2 


1 

1 


ROM page control 


9 


CD!3 


0 


Control data output (MOD) 


49 


ROM1 


1 




10 


CDi2 


0 


Control data output (DEQ IC17) 


50 


YY2 


1 


1 Dividing select 


11 


CDI1 


0 


Control data output IDEQ IC19) 


51 


YY1 


1 


12 


+ Vcc 






52 


GND 






13 


GND 






53 


+ Vcc 






14 

15 

16 
17 


L4 

L3 

L2 

LI 


0 

0 

0 

0 


LED scan pulse 


54 

55 

56 

57 


S6L2 

SEL1 

XX2 

XXI 


1 

1 

1 

1 


1 Control data select 
LED scan data 


18 


LCD 


0 


LCD enable 


58 


MDCK 


0 


MIDI clock 


19 


KEYN 


0 


KEY enable 


59 


TRGO 


0 


Trigger out 


20 


LED 


0 


LED enable 


60 


E 


1 


21 

22 


CDA14 

CDA13 


0 

0 


1 CARD address 


61 

62 


RWN 

ICN 


1 

1 


Read write pulse 
Initial clear 


23 


CARDN 


0 


CARD enable 


63 


ACIA 


0 


ACIA enable 


24 


GND 






64 


GND 






25 


PAWN 


0 


RAM write enable 


65 


TXD 


1 


DSP control data input 


26 


RAON 


0 


RAM read enable 


66 


RXD 


0 


DSP control data output 


27 


RMA16 


0 




67 


XCLK 


0 


Transfer clock 


28 

29 


RMA15 

RMA14 


0 

0 


ROM address bank select 


68 

69 


WCLK 

SCLK 


0 

0 


Word clock 

Serial data transfer clock 64fs 


30 


RMA13 


0 




70 


FSYNC 


0 


NC 


31 


+ Vcc 






71 


ADLR 


0 


NC 


32 


GND 






72 


GND 






33 


ROMN 


0 


ROM read enable 


73 


+ Vcc 






34 


A16 


I 




74 


SCLKN 


0 


Serial data sift clock 


35 


A14 


I 




75 


DCLK 


0 


256fs clock 


36 

37 


A13 

A12 


I 

I 


CPU address bus 


76 

77 


XI 

XO 


1 

0 


Clock input/(Xtal) 
/(Xtal) 


38 


All 


I 




78 


GND 






39 


A10 


I 




79 


TRG! 


1 


Trigger input 


40 


NC 






80 


SYNCN 


0 


Sync clock 
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SPX990 



HiC BLOCK DIAGRAM (1C y^U 

® SN74HC04IM (IR000450) © SIM74HC14N (1R001450) 

Hex Inverter Hex Inverter 



© TC74HC123AP {1R012300^' 
Dual Retriggerable Single Shot 




© SN74HC245N (IR024550) 

Octal 3-State Bus Transceiver 



© SI\I74HC273N (IR027350) 

Octal D-Type Flip-Flop 



© SN74HC367N (IR036750) 

Hex 3-State Bus Buffer 





® NJIVI2903 (IG031000) ® RC4558D-V (IG001390) 

Dual Single-Supply Comparator ® IMJIVI4556DE (XA772A00) 

© M5238P R610 (XJ748A00) 

Dual Operational Amplifier 



r 

Oiiipui A , 


*DC 

Supply 


Output A 1 


d)— J 


*v(s 


. »OC VolMgc 
)Su«)lv 


Invcflmq 




Invcfling ^ 


4\ /\ 


A 




Inout A LJ I 

Non invcrtmo I i 


f \ Iflveriinfl 


Inout A 


Jr ^ 


A 4 


\ liwetiing 


!noul A '■J » 


r“rj ^ lopul 0 


Inpul A 




1 LjVf 


' Input 8 


Gfound ® GND 


1 Non- Inverting 

Jn©gl 0 


-OC Voltage Supply i 


® -V 


L— „.(s 


\ Mqm Invert kv) 
^ Inpul D 
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SPX990 



HCIRCUIT BOARDS (>~ h 



®AD Circuit Board 




1 TRIGGER BYPASS 

1 MEMORY 

OUT/THRU INC/DEC 



OUTPUT 



INPUT 



+ 4dB/-20d8 



4-4dB/-20dB 



XL879 






> «IU > -I: 



MMKE6794V-0 



MAHE6794V-0 



Components side(g|^i!J)jlil) 



3NA-VP81850 A 



20 
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SPX990 



SPX990 



Notes) 

Circuit Board : AD (VP818500) XL879B0 

1 Mylor Cap. 

C13 123 131.223, 

231: 0.0100 60V J{UA3S41' 

C16 17: 1500P 50V J (UA35315 

C18: 1000P 50VJ(UA3531( 

€47,48,50.51 57, 

58,60,61: 1200P SOV J {UA3S31: 

Cl 13,213: 5100P SOV J (UA3S35- 

C126 226: 7500P SOV J (UA3S375 

C127 227: 3300P SOV J (UA3533: 

C128 228: 8200P SOV J (UA3538: 

C130.230: 470P 50V J (UA35247( 

2 PolypropylcrtQ Cap 

C48.S9: 220P SOV G (FT56222C 

3 Ceramic Cap 'B 

C3; 270P 50VK(FG61227( 

4 Ceramic Cap -SL 

C104. 106.204.205: 68P SOV J (FG651680) 

C134,136038.234. 

236-238: 33P SOV J (FG651330) 

5 Ceramic Cap -CH 

C24,25.43.44.87.8B: 15P SOV J (VK66290D) 

6 Elocirolytlc Cap 
C 5,8,46,52,53, 

55.62.63.67.68, 

74-79,84,85,103. 

106,111,115, 

119-122 133,140. 

141,203.206.211. 

215,219-222 233. 

240,241: 10.00 35.0V IUJ85710 

C20: 470 00 10 0V(UJ8284 

C26.30.39: 220.00 10.0V (UJ8282: 

C66.69: 33.00 16.0V IUJ83733i 

C72.73: 220 00 25 0V(UJ8482: 

7 Elocirolytic Cap BP 
C101. 102,107.109 
114 132 201 202 



0.0100 S0VJ(UA3S410O) 
1500P 50V J(UA353150) 
1000P 50VJ(UA353100) 

1200P 50V J(UA3S3120) 
5100P 50VJ(UA353510) 
7500P SOV J (UA3S37501 
3300P SOV J (UA353330) 
8200P SOV J (UA353820) 
470P SOV J (UA352470) 

220P SOV G IFT562220) 

270P 50VK(FG612270) 

68P 50VJ(FG651680> 

33P 50V J (FG651330) 



10.00 35.0V IUJ857100) 
470 00 10 0V(UJ828470) 

220.00 10.0V {UJ828220) 

33.00 16.0V IUJ837330) 
220 00 2S0V<UJ848220) 



1C 3: 

1C 4: 

ICS: 

1C 6; 
iC 8: 

1C 9: 

1C 10: 

ICll: 

IC12; 

IC13: 

1C14: 

IClS.t05.205: 
IC16 30: 
IC1719: 

IC18: 

IC20: 

IC21-27: 



IC35: 

IC36: 

IC101, 102,104 
201,202.204: 
IC103.203: 
IC106.206: 

15 Slide Switch 
SW1-3; 

16 Relay 
RV101.201: 

17 Phone Jack 
JK 2.3; 

JK102.104 202 



(XM249SOO) EPROM 1M 

KM62256SLP-B (XL267A00) SRAM 256K 

H063B50P (IG147300) ACIA 

VSP99 LZ95059 {XMQ47A00) GATE ARRAY 

SN74HC273N (IR027350) D-FF 

SN74HC367N IIR036750) BUS. DRIVER 

SN74KC24SN (IR024550) TRANSCEIVER 

YPMM 1295062 (XM046A00I PEAK METER DRIVER 

TC74HC123AP IIR012300) MONOFF 

M62021L {XH970A0D) RESET 

NJM2903 (IG031000) COMPARATOR 

M523BP R610 (XJ746AOO) OP AMP 

SN74HC14N (IR001450) INVERTER 

YM6104 (XE788AOO) DE02 

YM3B07 (IT3807001 MOD 

YM6007 (XF164A001 DSP2 

MS51464-12NC (XA457AOO) DRAM 256K or 

MSMA1464-10 IXJ801AOO) ORAM256K 

YSF210 (XK28OAO0) DIGITAL FILTER 

OF1760P {XM414A00) DIGITAL FILTER 

AN78N05 (XA507AOO) REGULATOR SV 

AN79N05 IXG780A0O) REGULATOR 5V 

AN78L05<NSCl (XJ728AOO) REGULATOR +5V or 

HA178L05 IXL272A00I REGULATOR +SV 

NJM79L05A <IG130500) REGULATOR -5V or 

AN79L05 IXF611AOO) REGULATOR -5V 

PCM1760P (XM413AOO) ADC 

SN74HC04N (IR0004501 INVERTER 

RC4SSBD-V IIG001390) OP AMP 
NJM4556DE (XA772A00) OP AMP 
PCM63P IXM412A00) DAC 

SSSF12341A|VP799800)OUT/THRU +4dB/-20dB 

DC RY12W 12V (KC001900) 

HLJ0544 MONO ILB301800) FOOT SW 



IVJ579700) 



28 Trimmer Poiontiomoier 



2 7 209.214 232: 


33 00 16 0VIUK837330) 




204 




HLJ0544 STEREO IL8302070)INPUT,OUTPUT 


C110,210: 


10.00 16.0V (UK837100) 


18 


Cannon Jack 




Cl35.139.235.239i 


100 00 16 0V(UK838100) 




JK101.201: 


XLM-3-31PCV (VL958600) INPUT 


6 Semiconductivo Cera Cap 




JK103.203: 


XLM-3-32PCV (VL95S700) OUTPUT 


C 1.2,4,6.7,11. 




19 


DIN Jack 




12.14 15,19. 






JK1 




SP3 YKF51-S0 {VK519000) MIDI 


21-23,27-29. 




20 


Header Connector 




31-38 40-42 45. 






CN9 




HIF3FC-34PA2 (VH343800) to FP5/5-CN307 


54.56.64.65 70, 
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Base Post Connector 




71,80-83.86.117 






CN 1 




PH-6P TE IVB390200) to FP1/5 CN301 


118.217.218: 


0 1000 16V M IVH740700) 




CN2 




PH-7P TE IVB390300) to PS CN 3 


9 Coil 






CN3 




PH-3PTE (V8369900) toFP4/5-CN305 


L 1-6: 


FL5R200QNT20UH (VB835Q00) 




CN4 




PH-6P TE {VB390200) to PS-CN 4 


10 Metal Film Resistor 






CN6 




PH-5P TE (VB390100) to LCD Assembly 


R14: 


910.0 V4 F (V8065000) 




CN7 




PH-lOP TE iV8390600) to FP3/5-CN304 


R15; 


1 SK 1/4 F IVB065900) 




CN8 




PH-BP TE (VB390400) to FP2/5-CN302 


R16: 


2 4K1/4F(VB066400) 




CNIO: 


PH-8P TE IVB390400) to FP3/S-CN303 


11 Metal Oxide Film Resistor 
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Header 




R66: 


180 0 2W J (VC773900) 




CN5 




AXL214209 14P TE to LCD Assembly 


R67, 85.86: 


150 0 2W J (VC773700) 
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IC Sockt 




12 Resistor Array 






IC 3: 




DICF-32CS-E IVJ532600) 


RA1; 


RGL04X103J IVE443500) 
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Batlcry Holder 




RA2-8; 


RGL08X103J (VE445200I 




B1: 




{VN1036001 


13 Solid Resistor 
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EMI Filter 




H17: 


10 OM 1/4 K (HI209990) 




EMI 1-4; 


LS MTY223NB (FZ006970I 


14 IC 
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Quartz Crystal Unit 




IC 2: 


H063803YP-N IXD245AOO) CPU 




CL1 




AT51 (VE439600I 8MHz 








CL 2 




AF5B83CK (VI551900) 11.2896MHz 








CL 3 




AT-51 IVE463400) 21 47727MHz 



VR 101.20V. 
VR102.202: 

29 Transistor 
Q MS; 

016; 

30 Transistor Array 
IC7: 

31 Diode 
01-5: 

D6-11; 

32 Photo Coupler 
ICl: 



B10.0K (VA0248001 Clip level adj 
B3 OK (Ve 135200) Gain adj 

2SC1815Y,GR (IC1815M0) 

2SA1015O.Y (IA101580) 

T062506P (IG138700) 

1SS133.1SS176 (V6941200) 

11ES4 (VB481900) 

6N137 (VD4732001 or PC910 IVA928600I 



Notes) LITHIUM BATTERY IS NOT INSTALLED ON THE AO CIRCUIT 
BOARD FOR SERVICING 

YOU MUST PUT THE BATTERY, CR2032IVN103500). IN THE 
HOLDER WHEN YOU REPLACE THE AO CIRCUIT BOARD 

•3) ADy- hCDWffiiBSTU&USd/Lc. A0‘>- 

'Jf-OAlS:4CR2032(VN103500)S®‘JWUt 

TSt'p 



©CL1 installation(CL1 

Quartz Crystal Unil(7KooiRi/l^-J 
E..... .V l - — spacer(CLK;t'< — If-) 
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• FP 1/5 Circuit Board 




Notes) 

Circuit Board : 

1 Variable Resistor 
VR301: 

2 Base Post Connect 
CN301: 



FPI/S (NX812060) XL680a0 

A10 OK RK161222 (VP799700) 
or 

PH-6P TE (VB390200) to AD-CN 1 



® FP 2/5 Circuit Board 




A 

PAGE 






C ) 


( ) 


MEMORY 


EDIT 


V 




( ) 


PAGE 


STORE 


BYPASS 




Notes) 

Circuit Board : 

1 Push Switch 
SW301-306: 

2 Diode 
D301-306: 

3 LEO 
LED301-303: 

4 Connector Assembly 
CN302: 



FP2/5 (NX812090) XLBB080 
EVQ-QSL04M (VB799000I 
1SS133.1SS176 (VB941200) 
GL1HD2t2RE<VG149600) 
SAN&PH 8P lOOL to AO-CN B 



® FP 3/5 Circuit Board 




Notes) 

Circuit Board : 

1 LEO Display 
LED304-319: 
LEO320-325: 

LED326; 

2 Connector Assembly 
CN303: 

CN304; 



FP3/5 INX812100) XL88080 

SX-2SJ (VA039100) 

SX-25AS (VP987600) 

LNS26RK (VD1 18900) 

SAN&PH 8P200LIOAD-CN10 
SAN&PH 10P 180L to AO-CN 7 



® FP 4/5 Circuit Board 




DATA ENTRY 



Components side(S^Milil) 



Notes) 

Circuit Board : FP4/5 INX812U0) XL88080 

1 Rotary Encoder 

EN301: EVQ WQ5 F2524B IVQ309700) 

2 Connector Assembly 

CN305: SAN&PH 3P 60LtoAD-CN3 



® PS Circuit Board 




WHH437F94V-0 



XL881 



CAUTION"^ 

TO REDUCE THE RISK OF 
FIRE. REPLACE ONLY 
WITH SAME TYPE FUSE. , 



ATTENTION 



AFIN DE REQUIRE LE RISQUE DE 
FEU. REMPLACER UNIQUEMENT PAR UN FUSIBLE OE MEI4E 



IC3 



Bind Head Tapping Screv.'-B 
'''■-f > K B h 
3. OX 8(VP157000) 



Bind Mead Tapping Screw-6 
+ /<■< > K B h 
3 OX B(EP600190) 



Insulation Sheet 
(IL000690) 




® DB2 installation (DB 2 (D^ U ) 

Bind Head Tapping Screw-B 




Notes) 

Circuit Board : 

Circuit Board : 

Circuit Board : 

1 Mylar Cap 
C 9.11.20: 

2 Ceramic Cap *B 
C 3-6. 13-16: 

3 Electrolytic Cap 
C7,8: 

C1012.19: 

C17.18: 

4 Ceramic Cap 
C 1: 

C2: 

C2U2: 

C23,24: 

8 Coil 
LI: 

6 Push Switch 
SWI: 

7 Fuse 
F 1: 

F 1: 

F 1: 

8 Terminal 
CN 5.6: 

9 Base Post Connector 
CN 1: 

CN 2: 

CN 3: 

CN 4; 

10 Oiodo 
0 1 . 2 : 

11 Diode Stack 
OBI: 

DB2: 

12 1C 
IC1: 

1C 2: 

1C 3: 



PS (VP818700) XL881C0 <J) 

PS (VQ153200) XL881C0 (U.V.C) 

PS (VQ153300) XL881C0 (H.W.B) 

01500 50V J {UA355150) 

4700P 50VK(FG413470) 

2200 35.0V (VG581600) 

10.00 50.0V (UJB67100) 

8200 16 OV (VP825200) 

0 010 400V (FI384100) 

0.1U (FR203100) 

4700P 400V (FI383470) H.W.B only 
2200P 400V (FI383220) 

PLA3021A 3mH (GD900760) 

ESB-8236V IVF576D00) 

TSOOmA 250V (K8000310) J 
TSOOmA 250V (K8001150) U.V.C 
TSOOmA 2S0V (KB000710) H.W.B 

(VA855400) to AC Cord 

VH-3P TE {LB932030) to PT Primary 
VH-5P TE (LB932050) to RT, Secondary 
PH-7P T1 (VB390300) to AO-CN 2 
PH-6P (VB390200) to AO-CN 4 

11ES4 (V8481900) 

S2VB20 200V (IH001120) 

S4VB20 12 5mm <VP825100> 

AN7815F (X6449AOO) REGULATOR 4-15V or 
NJM7815FA (XD853A00) REGULATOR +15V 
AN791SF {XB450A0D) REGULATOR -15V or 
NJM791SFA {XD854AOOI REGULATOR -15V 
NJM7805FAIXC719AOO) REGULATOR +5Vor 
AN7805F (XD338A00) REGULATOR -r^SV 



® FP 5/5 Circuit Board 




MEMORY CARD 

Components side 



Notes) 

Circuit Board : 

1 Semiconduclive Cara 
C30V. 

2 Connector, 1C Card 
CN306; 

3 Header Connector 
CN307: 

4 Monolithic Cera Cap 
C302: 



FPS/5 iNX612120) XL8B080 
Cap 

0 1000 16V M <VH740700I 

IC3A-38PS-1 27D IVF821 100) MEMORY CARD 
HIF3FC-34PA2 (VH343800) to AD-CN 9 

1 500 25V Z IPZ005610I 
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PROGRAM 



A test ITEMS 

TEST 1: LCD DISPLAY OPERATION CHECK 
TEST 2: LED LIGHTING CHECK 
TEST 3: SWITCH OPERATION CHECK 
TEST 4: REAR FOOT SWITCH CHECK 
TEST 5: RAM CARD CHECK 
TEST 6: ROTARY ENCODER CHECK 
TEST 7: MIDI INPUT/OUTPUT CHECK 
TEST 8: USER RAM INITIAL SETTINGS 
TEST 9: RETURN FROM TEST PROGRAM TO 
NORMAL OPERATION 
TESTIO: PRE DEQ CHECK 
TESTll: POS DEQ CHECK 
TEST12: DSP2-LSI CHECK 
TEST13: DSP2 TRIGGER CHECK 
TEST14: D-RAM CHECK 
TESTIS: AD CIRCUIT BOARD CHECK 



B. PREPARATION 

1 Connect MIDI IN and MIDI OUT with a MIDI cable. 

2. Connect the FOOT switch to the TRIGGER jack 
and the BYPASS jack. 

3 Insert YAMAHA MCD32 (RAM card 32K} into the 
front panel slot, 

Turn the card's write protect switch off. 



C. STARTING THE TEST PROGRAM 

While pressing the PAGE t key, MEMORY key and 
EDIT key, turn on the POWER switch 
After starting the test program, the DEQ and DSP 
circuits output only direct signals to OUTPUT L,R. 
When the test program is started, an LSI control 
circuit check, a ROM page check, and a battery check 
are automatically performed, and the results are 
displayed as follows 

L When normal: 



DIAG VI 0 
TEST INITIAL OK 



2 When the LSI control circuit is faulty: 



DIAG- V1.0 
TESTACIA NG 



3. When ROM page is faulty: 



DIAG VI 0 
TEST PAGE NG 



4. When battery is faulty: 



DIAG VI, 0 
TEST BATTERY NG 



(The S-RAM check is performed when the power is 
on during normal operation.) 

* Display when faulty during normal operation 
In a case where the power is turned on during 
normal operation, when the battery is not in the 
battery socket or when the voltage is low, the 
following display appears 



»«•**** WARNING ****** 
BATTERY ERROR 



In a case where the power has been cut during use 
of the RAM card, when the card is removed and 
power is supplied, the following display appears 



****** WARNING ****** 
NO RAM CARD 



When used in a condition where the battery voltage 
has dropped, the internal RAM data will be erased. 
In such a case, one of the following displays will 
appear. 



****** WARNING ****** 
MEMORY DATA ERROR 



****** WARNING ****** 
MEMORY NO. ERROR 



D. PROCEEDING THROUGH THE TESTS 

Through the PAGE t key and the PAGE 1 key, the 
desired test number is displayed on the memory LED, 
and the test is implemented by pressing the first key 
on the right below the LCD. 

When Test 9 Is implemented after Test 1 through Test 
8 have all been completed, it returns to normal 
operation. In the case where the checks through Test 
8 have not been completed, "CHECK NOT END" is 
displayed on the LCD, Moreover, when Test 99 is 
Implemented, it returns to normal operation even 
when there are unimplemented tests. 

E. "OK" or "NG" RESPONSE 

"OK" or "NG" will be displayed on the LCD 
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TEST r LCD DISPLAY CHECK 

Checks the operation of the LCD display 

The LCD display changes to the following. 




The ■ marks appear, and the display blinks 
three times. 



DIAG, V1.0 
TEST LCD END 



CHECKING METHOD 
Check by sight 

TEST 2. LED LIGHTING CHECK 
Checks to see that all of the LEDs light 

(1) The memory LEDs light in the order of 00, 11, 22 

(2) PRESET, USER, CARD, STEREO, MONO and MIDI 
light in succession 

(3) The LEDs Inside the keys light in succession. 

(4) Ail LEDs light {Except for the level meter LED) 

(5) The LEDs go out, and the memory LED displays 2 
and stops. 

CHECKING METHOD 
Check by sight 

TEST 3. SWITCH OPERATION CHECK 

Checks whether or not normal receiving is obtained 

by pressing the KEY PAD switch 

(1 ) The following display appears on the LCD. 

diagTWo 

TEST SWITCH SI 



{2) When the first key on the left below the LCD is 
pressed, the blinking "SI" becomes "S2". 

(3) When the second key from the left below the LCD 
is pressed, the blinking "S2" becomes "S3". 
Thereafter, in the same way, if the third, fourth, fifth 
and sixth keys, and the PAGE f , PAGE i , MEMORY, 
STORE, EDIT AND BYPASS keys are pressed in 
succession and they are OK, the following display 
appears, 



TEST SWITCH OK 



When a mistake has been made in the pressing order, 
the display will stand by in its present mode until the 
correct key is pressed 

Press the BYPASS key if would like to quit during the 
test. 



TEST 4. REAR FOOT SWITCH CHECK 

Checks to see that the REAR FOOT switch is 
operating normally 

(1) The following display appears on the LCD 



DIAG. V1.0 

TEST REAR SW TG 



(2) “TG“ is blinking, so when the FOOT switch which 
is connected to the TRIGGER jack is turned on, 
"BP" begins to blink. When the FOOT switch 
which is connected to the BYPASS jack is turned 
on, the following display appears 



DIAG, V1.0 

TEST REAR SW OK 



TEST 5. RAM CARD CHECK 

Checks to see that the exchange of data with the card 
is correct 

Check according to the following procedures 
(1) When it is possible to write to and read from the 
card, the following display appears 



DIAG. VI 0 
TEST CARD W/R 



(2) Remove the card If OK, the following display 
appears. 



DIAG. vro 
TEST CARD NON 



{3) Turn the card's protect switch on, and insert the 
card once more. If OK, the following display 
appears. 



DIAG, VI .0 
TEST CARD PRO 



When a procedural error has been made, the result 
will be "NG,“ so you will need to restart and do it over 
again. 

Also, when writing to and reading from the card is 
not possible in step {1), the following display appears 
on the LCD, 



DIAG. VI 0 
TEST CARD NG 
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TEST 6. ROTARY ENCODER CHECK 

Checks to see that correct rotary encoder data is 
being sent 

{ 1 ) Rotate the encoder one revolution or more to the 
right (clockwise). If OK, the following display 
appears 



DiAG. V1.0 
TESTR-ENC R OK 



(2) Rotate the encoder one revolution or more to the 
left (counterclockwise) If OK, the following 
display appears. 



DIAG V1.0 
TESTR-ENC OK 



TEST 7. MIDI INPUT/OUTPUT CHECK 

The MIDI IN and MIDI OUT signal systems are 
automatically checked. 

Note: Set the MIDI switch on the MIDI OUT side. 
Connect MIDI IN and MIDI OUT with a MIDI cable 

(1) When OK, the following display appears 



DIAG. V1.0 
TEST MIDI OK 



(2) When the signals which have been output to 
MID! OUT do not return to the CPU through MIDI 
IN, or when the signals return but are not normal, 
the following display appears. 



DIAG V1 0 
TEST MIDI NG 



TEST a USER RAM INITIAL SETTINGS 

Copies the factory preset values to user RAM and 
performs the other initial settings 

( 1 ) The following display appears on the LCD- 



DIAG V1.0 
RAM INITIAL ? 



(2) Press the STORE key. 

(3) The following display appears on the LCD, and 
initial setting is completed. 



DIAG. VI-0 
RAM INITIAL OK 



TEST 9 RETURN FROM TEST PROGRAM 
TO NORMAL OPERATION 
Used when you have performed the checks in test 
1 through 8, and you would like to return to normal 
operation. 

If the checks In test 1 through 8 have been performed, 
It will return to normal operation. 

If the checks have not been completed, "CHECK NOT 
END" will appear on the LCD 

TEST 10. PRE DEQ CHECK 

Generates a sine wave from PRE DEQ (1C 19} inside 
the AD circuit board, and determines whether LSI is 
normal 

(1) A sine wave of approximately 960 Hz, +13 ± 15 
dBm is output to the OUTPUT terminals (L,R). 

(2) The following display appears on the LCD. 



DIAG V1..0 
TEST PRE DEQ 



TEST 11. POS DEQ CHECK 

Generates a sine wave from POS DEQ (IC17), and 
determines whether LSI is normal 

(1) A sine wave of approximately 960 Hz, +13 ±1.5 
dBm is output to the OUTPUT terminals (L,R). 

(2) The following display appears on the LCD. 



DIAG. V1.0 
TEST POS DEQ 



TEST 12. DSP2-LSI CHECK 

Generates a sine wave from DSP2, and determines 
whether LSI is correct 

(1) A sine wave of approximately 960 Hz, +13 ± 1 5 
dBm is output to the OUTPUT terminals (L,R). 

(2) The following display appears on the LCD. 



DIAG. VI 0 
TEST DSP2 



TEST 13. DSP2 TRIGGER CHECK 



Checks to see that the output of the 
terminal can be handled by the CPU 
In this way, a determination can be 
whether the threshold data during the 
gate system and the intelligent system 
by the CPU. 



DSP2 TRGO 



made as to 
effect of the 
can be read 
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(1) When the data has been read correctly, the TEST 15. AD CIRCUIT BOARD CHECK 

following display appears This test is utilized by the factory and it is not intented 

for field service use 

DIAG. VTO 
TEST TRGO OK 



(2) When the data has not been read, the following 
display appears. 



DIAG V1.0 
TEST TRGO NG 



TEST 14. D-RAM CHECK 

Discovers defective areas of the DSP D-RAM, and 
reports the defective bits 

(1) The following display appears on the LCD, 



DIAG- VI .0 
TEST D-RAM 



(2) When D-RAM Is normal, the following display 
appears on the LCD. 



DIAG, VI 0 
TEST D-RAM OK 



(3) When D-RAM Is defective, figures which 
correspond to the D0-D27 terminal nos. of DSP2 
(IC29) appear on the LCD. 

Refer to the following table to find the defective 1C. 

Example of display when defective: 



DIAG. VI 0 
TEST D-RAM D12 



Display when defective and corresponding IC No. 
table: 



Display 


Defective iC 


DOO - DOS 


1C21 


D04 - D07 


IC22 


DOS -Dll 


IC23 


D12 - D15 


IC24 


D16-D19 


IC25 


D20 - D23 


IC26 


D24- D27 


IC27 



29 








SPX990 






h yn ^ 



A xXhJiS 

r !■ 1 ; LCD^47r^^;T^cojriJjfl5^x ■/ 7 
tX I- 2 : LEDiO-ii'ATf X v 
T X I- 3 ; X f / f-coiIi)jf1=.^ X 
T ^ 1- 4 : REAR FOOT / 9 
T ^ I- 5 ; RAM CARD^ x y 
f 7. 1- B: a-9 -x >a — rt y 9 
rxl- 7 ; MIDlA,,‘i'.*^x y 
fxl- 8:^-+f-RAM, 

1 9: 

T MO : PRE DEQf- x y 
tX Ml ; POS DEQf-x y^' 
r^s M2: DSP2-LSIf-x y 
M3: DSP2I- 'J ^t^v9 
t9 1- 14 : D-RAMf-x y 9 
t 7, ]■ 15 : ADx” I- ^x y 9 

B M 

1 MIDIINEMIDIOUTt^MIDiy-r/bTTgife^L^t., 

2 ';7'''=:fwi.tf')TRIGGER-:^r y ^ t BYPASSv y y 
^(-7 y I- 7, 'f yf 

3 70 > D y Me YAMAHA MCD 32 

{RAMt>-- K 32K) 

;fj~-],'cr)y 1* [■7“or^' 1- X -f yf-tiOFFtetSto 



4 /< y-r 'J E 



DIAG VI 0 
TEST BATTERY NG 



(S-RAMcof-x y ^^liJi!i?;^;iIijETli^^X)POWERONIi^=^ 
tt.) 

* ii IJj £?) M ;v7 tk 

ijS’rt^mfrM'POWERON '< y t ') v t 

'J-yy y l 
^\Zti : ') tt. 

♦ 4s * * * * WARNING ****** 
BATTERY ERROR 

RAMt!/- l'5-f!!'m't'(eil2ili:-:$-Lyjt). 

M ^ Kith t <k9-)-M^^lz Ki- ') 1 1% 

****** WARNING ****** 
NO RAM CARD 

-• y T U - iRlET’ATTt'M im\ L T u l> t . 

I^JSilRAMcAT "- mi IX to 

0 tto 

****** WARNING * * * * * * 
MEMORY DATA ERROR 



c x.x 

PAGET A“EMEM0RY^-EED1TA-^-^I|'L^^-7!)‘'A. 

.S=r7_7, Y y7^0NL^1% 

rx DEQ, DSPEi!ifft(S r -f E7 |- 

OUTPUT L,Rle,'JvA L^1-c 

rx i-7'-p7'7Aiisii!jjii.y:(c. yy. 

ROM^- >7x y7,'-''yT0“7x y 9 U^W'liZ'fr 
i-A WTtoJ: ■? 

1. jF'.yM' E ^ 





DIAG Vl.O 
TEST INITIAL 


OK 


L.SIiDJiii 








DIAG. Vl.O 
TEST ACIA 


NG 


ROM-^ 








DIAG. ViO 
TEST PAGE 


NG 



****** WARNING ****** 
MEMORY NO. ERROR 



PAGET A- E PAGE! A™ieJ: 

^ y ^ ij -L.EDie^r^^-itLCDTy'--ff5fiy»^“^# L 
xmjttto 

TX M7j‘AtX ^8^^i^TrfT^^^er ^ TO^Ti^UtSt, 
iiSiBIJfTtem U ^ 1% X ^ T 8 ^ TM x / y T L T v ^ 
ECDic "CHECK NOT END" 

tto 

ttz. r X I- 99^-'^iTTt-& t- >fc'^iffx)xx 1- 
iiiiJSiljfTteM'j tto 

E "OK'' ttzlt "NG" 0lt>^ 

LCDmrniZ "OK" tfzU "NG" to 
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x;^h 1 LCD^^^(7)5^x'yi> 




f- X y 'Jj 'rk 

xX h 2 LED^0-9^x'y^^ 

y Pitt. 

(1) >€ i)-LED7i^ 00. 11. 22Emi^*^:TL ^to 

(2) PRESET. USER. CARD. STEREO. MONO. MIDI 

«iA‘MrL^to 

(3) =^ -!^'H7)LED7:?^|itflf>;.«i\iT Itt. 

Itt. ( ^ ^ ^ mLEDIiPJj; < ) 

(5)LED7';*1l5j'i:T L ^ ^ 0 -LEDA^2^3^^ L XW± Itt. 

^ X. -j P TjUli 

mn.izt^)mmitt. 



BYPASS^- L i to 

xXh4 REAR FOOT XT’yf'-?-x-y^' 
REARFOOTX -f -y f ' t TlJ'^r-f-x y 

PLtto 



DIAG VI 0 

TEST REAR SW l‘G 

(2) "TG" AVI > ^ , TRIGGER y ^ 

izmtU-zy y I XT yf-^ONt-Sb,TO>^7:)^"BF' 

tC^"'}^t.BYPASSv^ ypcmmifzy y I-X^ y 



DIAG VI O 
TES I REAR SW OK 



xX h 5 RAM CARDf^x -y 

CARDtt^f'“^'<7)^t} t ') AOTiL < r*l y P 

L tt. 

f^<7)T)iinT^x ypltt. 

To 



xX h 3 X-f ‘y?^<DSfi'fT-?-x ‘y 
KEYPADy^X^ ytm^^iU>ZtizX*),-£mz-^lf 
a § ?!?' E' T A' f- X y L ^ To 

(l)LCD{r;A<7)^^7l)^-C ^To 



DIAG Vl.O 

TEST SWIT’CH SI 



(2) LCDTV)-1ff*,X)^-^IipT t "Sl"<7)r ') > P^j<^S2" 
C4‘0 ^To 

(3) LCDT'y)*,7i»' G2# @ y) ^ ^ #T t . "S2" (Dr U > 

Pt^ "S3" ^To 

ITT. !nj#[- 31& la . 4# U . 0 .. 6# g . PAGE t . PAGE 

i. MEMORY. STORE. EDIT, BYPASS t ITli-lfP L 
rOKX)!f^lii^<7)5^7T:{3/j; 0 ^To 



DIAG VI, .0 

TEST CARD W/R 



{2)X/- ^To <kcoU-m:^j^x tt, 



DIAG, VI O 

TEST CARD NON 



{3)^-\-(DrotP IXT yT$-ONCLr^>-5-/i£^L 

ihPf-tt. OK«7)ii§'^. ikyymTrrj^xtt. 



DIAG VI 0 

TEST CARD PRO 



"ng" t^si<DX\ 

ii:L ^ To 

LCDiZ<k(Dm^fi^Xtt. 



DIAG Vl.,0 

TEST SWITCH OK 






DIAG V1„0 

TEST CARD NG 





I'PTnin#^ fioitx iwt t x-mm^ 

t(D:m.xwmitto 
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xXh6 

JEL'-’a — U — x> -y 

^ Ltto 



•rX^ 9 xX 

r7, H*‘E.8^T’f-x y LT. 
(cfML^to 



(D^IJini (H^irlinitn (cx>:D-r^i0il$E}-a±?-it^1-o 

diag^^vIo 

TEST R-ENC R OK 



tx [UJ'^StVi'x y ^ LXhili^. ') 

^ to 

^X y LCDU "CHECK NOT 

END" 



(2)&-;ji'ri] (;[x,iir;ft[ui ‘n 

to OK<7)II^[HiJX'^-34t^?'Tr'5 to 

DIAG~Wo 

TEST R-ENC OK 



T-X h 7 MIDlAtbtl-^i 

MIDI IN;it/'. MIDI OUT^It-^mt l^0jr-tx y :? L 
^to 

m MIDIX i y t(i. MIDI OUTiRijC 

MIDIINEMIDIOUT^MIDiy-v-yUTiSli^LTii 
# ^to 

(l)OKcoiR'i=(±. 



DIAG VI .0 

TEST MIDI OK 



(2)MIDIOUTU/jv;jL;^^I|-#*EMIDIIN$tMlLTCPU 
T-^' 1 to 



DIAG VIO 

TEST MIDI NG 



XX h 8 X— 

^“-tf-RAMicVr ^ 1- ij-tg-t: y Miftt=7b"-L. 
|i/JJUr,yt7ii$' LSto 

(1)LCD{c<:>Cc7)-^47K7'j^T-^ to 



DIAG VIO 




RAM INITIAL. 


? 



(2) STOREA-$-#L^to 

(3) LCD(iA'<7)-^^WAr-c. 



DIAG. VI 0 

RAM INITIAL. OK 



xXMO PREDEQxXh 

ADi--|-E^PRF. DEQ (IC19) 

LSIA^,iE;f;A'b 1 !5’^-Ry]irr L S to 

(l^':^3960Hz.+ 13± 1 5ciBrny)jmilE-^ OUTPUBrrHL.R) 

(cmij to 

(2)LCD(C*^(7)-^^7’j^r-^ to 

TEST PRE DEQ 



xX Ml POS DEQ(D^x'y^ 

POSDEQ (IC17) LSIAHEi'l^; 

A‘$ WrrL^to 

(1) ^:^9601-12, +13±1 .5dBmc/)IEijJ;iljf^ OUTPUTSjftiT 
(L.R) (c/lVljCSto 

(2) LCD{zA’CO-2^7K7-/t-S to 



DIAG. Vl.O 
TEST POS DEQ 



X X M 2 DSP 2 -LSI( 7 )^ X y ^ 

DSP2A't^ii:i»^-miS-tr. LSl7b‘'jl:.;’;?/j'f 9 
SlrL^to 



(1) J:^j 960 Hz, + 13 ± 1 - 5 d Bm (X) iEiJ^/IilE $ OUTPUTSfU T 
(t.,R) (cmijL^to 

(2) LCD{C<A'<7)^7T*‘'-C-^ to 



DIAG Vl.O 
TEST DSP2 
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xXM 3 DSPZh 

DSP 2 t^TRG 0 i^s ^ 5 

ZiliZl Ur- >T ‘J vx > [■^( 7 ):i:- 7 x 5 ' \- 

[I$(7)XU yi^ 3 JI KiOf'-^'^CPUTijti^-ST&'T&t^i^jrrT' 

§ 

magTO 

T EST TRGQ OK 

{2)r- 

diagvTo 

TEST I RGO NG 



^ 7 . M5 AD'>- h-9"x-y 

\- (i. xmymkffjmfzih, z z r l t 

-±A,o 



xXM4 D-RAM-^ X 7 

DSPmD-RAMCOT^Ji®fm$.E'Oft.T'i^f y 
^to 

(l)LCDCi^< 7 )^-^^L^t. 



DIAG VI 0 
TEST’ D-RAM 



{2)D‘RAm^MKc\mt, LCDiz}k(r)^^7ni3<Xtt. 



DIAG VI 0 

TEST D-RAM OK | 

(3)D*RAM75^:r^ai^i^l±,LCD(:DSP2(IC29)WD0''D27 

^',T I) L s t= 



DIAG VI 0 

TEST' D-RAM D12 



T'il^Oii-^y^-a^TNiilC No.c 7 )MS-a 





ymc 


D00-D03 


IC21 


D04-D07 


IC22 


D08-D11 


IC23 


D12-D15 


IC24 


D16-D19 


IC25 


D20-D23 


IC26 


D24-D27 


IC27 
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ADJUSTMENTS 



1. Preparation 

1-1 Preparation of the Main Unit 
(1} Input levei MAX (both L,R) 

(2) Level switching switch ... -1-4 dB side 

(3) MIDI switch OUT side 

(4) A 600 ohms load resistor to the 2 pin and 3 pin of 
the OUTPUT XLR (L,R) terminals. 

1-2 Preparation of the Measuring Instrument 

(1) The distortion measuring Instrument uses an 80 
kHz, -6 dB/oct filter 

(2) When measuring the noise level, a 12.7 kHz, -6 
dB/oct filter is used. 

(3) The output impedance of the oscillator is 600 ohms 
or less. 

(4) The input impedance of the measuring instrument 
is 1 megohm or less. 

2. Gain 

When a 1 kHz, -10 dBm signal is added from INPUT L,R, 
the OUTPUT L,R level is within 0 ± 10 dBm 
Moreover, when the level switching switch is set to the 
-20dB side for both the input and output, and the input 
level is set to -20 dBm. the OUTPUT L,R level is within 
-10 ± 1 dBm,, 

After inspection, the level switching switch is returned to 
the -f-4 dBm side for both the input and the output. 

3. Frequency response 

When a -10 dBm signal is input from INPUT L,R, the 
OUTPUT L,R frequency response Is set within the ranges 
in the following table, with 1 kHz as the standard. 



20 Hz-20 kHz 


±0.5 dB 


24 kHz 


-10 dB or less 



1 . Muting Circuit 

The mute release time when the power is turned from 
off to on Is 3 seconds ± 1 second 
When the power is turned from on to off, there is no 
click noise or other noise. 

8. Source Voltage Check 

Checks that the source voltage is within the following 
ranges: -fBV ± 0.2V, -^15V ± 0.6V, -15V ± 0 6V 

9. Level Meter Check 

When the output level is set to +19 dBm, ail of the level 
meter LEDs light 

The clipper goes out at an output level of +16 dBm, and 
the LEDs go out in succession from the top each time 
the Input level drops by -6 dB. 

10. Adjustment 

10-1 Clipping Level Adjustment 
Turn VR102,202 fully to the left. 

When 1 kHz, +8 dBm is input from the L-ch input 
UK101), VR101 is adjusted so that the output wave 
form of the L-ch output (JK103) is just before 
clipping. 

VR201 is adjusted in the same way for R-ch. 

10-2 Gain Adjustment 

Under the conditions in 10-1, VR102 is adjusted so 
that the L-ch output waveform becomes +18.0 dBm 
± 0.3 dBm 

VR202 is adjusted in the same way for R-ch. 

In the same way, input signals from JK 102,202, and 
confirm that signals are output from JK 104,204 at 
the same level. 



4. Distortion 

When a -1 kHz, +7 5 dBm signal is added from INPUT L. 
R, the OUTPUT L,R distortion is within 0.005%. 

5. Maximum Output 

When a 1 kHz signal has been input to INPUT L,R and 
has gradually increased, a +18.0 dBm signal is obtained 
at OUTPUT L,R within a distortion of 3% 

Also, when a signal is added to INPUT R only, the 
OUTPUT L output signal becomes -50 dBm or less. For 
OUTPUT R as well, the same results are obtained 

6. Noise Level 

The output noise level is -82 dBm or less when there Is a 
short at 2 pin-3 pin of INPUT XLR L,R at 150 ohms. 
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1 . 

7 o > K&J/ 'i U ^-A. yi-m 

ii . /j;- 1 ' m U Tieco^-icS tt^o 

7 n > h 

•INPUT LEVEL MAX (L, R^) 
g 

■ u -<;igjOi^AX-r vf- - +4dBfflll 
• MIDIX^ yt OUTtJ 
OUTPUT XLR (L, R) i)^-T2e> -3b->[l5](z600n 
c to 

T2 iidJ^-Hrlt^iVifiiii 

(1) sg^^i5il5E-Sli(i> 80kHz. -6dB/oct<7)7 

mmt^zto 

(2) y '{ X 12,7kHz, -6dB/octt7)7 

■i jv^-^mmtizto 

> h°~r>Xii, 600niaT<7)- E» 
(4)ilHJ^BcoA:/3 'f > b“X> Xti, lMmTTt=^- to 

2 . 

INPUT L. RJ;inkHz, --10dBm(7)It^^Jll;c7^ii?F, 
OUTPUT L, R(7)U^A (iO±l,OdBmiar^lc^C to 
ttZ: k^<Ai?J0Wxx^ X:f3, m;IuJ4-20dB 

mil L T, i- ■'<<'^ “20dBm(c L A:li$ti.OUT PUT 
L. R<7)P-'<;Ki-10± IdBmiTP^XiCto 

¥Amm. 7^^. X)i. 

+ 4dBf!!lC:;l^Lri.-<Cto 

3„ 

INPUTL,RJ: U -10dBmi7)If-^^A:I] L7Ji;?F, OUTPUT 
L, RXtJ^]i/Jc?^#fT[±akHz^JJlVit LTTse<7)SfE^ 

X)C to 



20Hz~20kHz 


±0.5dB 


24kHz 


- lOdBlTT 



INPUT L, RT OlkHz, +7 5dBmcoIt-^^IlII 
OUTPUT L, R<7)M^lUi0.005%UT^o:: to 



5. 

INPUT L,R(ilkHz£0#^ ^A:l3 11.1^7 cAS < 
oTtihSF. OUTPUT L, R(i(i + 18 OdBmX)It-^ 
iTP9TT#J^n^Cto 

tfz. INPUT RX>AC#-^^^/j[iAAli,t, OUTPUT L^o 
rn:»3#^;!)^-50dBmaTC=;i:' ^ - t oOUTPUT RC7U 

Tt), to 

6. /■iXly'OU 

INPUTXLRL.Ri?)2t"> -3b> ^ISOOT-;^ 3 - i Itz 
T X u ~ 82dBmiTT T * ^ t o 

7. 5 ^ — 

^■f7-OFT>i^ONLAlf^X) = A- l■MT»fiiiii3^•>±lU■■ 
X)C to 

^'"7-ONA'AOFFC L Ail^, ^ U y y T X^iTULTi^ot'V^ 

C to 

8 . 

mj^mtE*T^;X)i5griti f-X-:.rv>|.Ct4'^xy;7t-&C 

to 

+ 5V±0.2V. +15V±06V, ~15V±06V 

9 ^ "A X 7 1?' 

a.',:/] u ^ + IQdBmC L ^Nii¥=(i^feTX) P "<A 7 - LED 

AL-SiTTS t. to 

u-<A*^ + 16dBmT':? 0 -y7‘*’‘'il?jTTL, AAp^A 
^-6dBT(f Srti-LEDALLA'*^l!in{::m-J:Tt-5 :: to 

10. PM 

10-1 ^ IJ 

VR102, 202^;fc.v.^id:%UZ[^ lX^<o 
L-chA:/j (JKlOl) T'nicHz. + 8 dBm^ A:l 3 L 7^ 
|i#, L-chm:ij (JK103) tomAjfAJF^Tj'-^ U y7”it:Hij 
iz^STTlcVRlOl^ESgii'gtSo 
R-cht=7V>T t,i^^ilCVR201?rr«t^o 

10-2 rT><7)« 

10-K?)41cjaT\ L-chfE:/3ilM^ + 18.0dBm± 0. 3dBm 
3; T CVR102^«tao 
R-chC7>u r h VR202^ S o 
iwIT^UJK102. 202 J: $ AA LT, JK104, 204 

P *'<;u T-a. :/3 ^ n i. c t ^ g-im t o 
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The initialize method is according to either 1. 

or 2. below. 

1 While pressing the PAGE key, the STORE key and 
the BYPASS key, turn the POWER switch on. 

Note: User data will be erased. Please store the data 
before implementing. 

2. While pressing the PAGE key, the MEMORY key 
and the EDIT key,turn the POWER switch on, start 
the test program, and implement test 8 

Note: Tests is RAM Initialize. 

When this is implemented, the user data will 
be erased. It is necessary to store the data 
before 



1 . PAGE i A - 1 STORE ^ - i: BYPASS ^ ^ W L 

-f -/^^ONLsIy 

2. PAGET ^"tMEMORY^-tEDIT^-tW’L^' 

i y ^ t ON L, r X [• Xxj A 

T X 1"= 

m rx |-8(iRAMf-'>-vx f x'T“t. 

•mx-t. 



SERROR MESSAGES(xt-p« 



MEMORY LED 


LCD 


El 


Internal RAM Error 


E2 


External RAM Error 


E3 


ROM Page Change Error 


E4 


ACIA or DSP Error 
WARNING LOW BATTERY 
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DATA FORMAT 



1. Transmission Conditions 



BULK DATA ($F0, $43. $0n) 




2. Transmission Data 



2-1 System Information 
1) System Exclusive Messages 
(D Memory Bulk Data 

When a MEMORY BULK OUT operation is performed or when 
a MEMORY BULK DUMP REQUEST message is received by 
the SPX990, the data is transmitted on the MIDI channel speci- 
fied for the currently selected BANK Data is transmitted from 
the User memory UOl to UOO in the format below if the memory 
number is set at “All" 



(D Bank Program Change Table Bulk Data 
When a BANK PROGRAM CHANGE TABLE BULK OUT 
operation is performed or when a BANK PROGRAM CHANGE 
TABLE BULK DUMP REQUEST message is received by the 
SPX990, data is transmitted on the MIDI channel specified for 
the currently selected BANK Data is transmitted from Bank A to 
D in the format below if the bank number is set at “Ail" 



STATUS 


llllOOOO(FOH) 




STATUS 


mi0000(F0H) 




ID No. 


0100001 1 (43H) 




ID No 


01000011 (43H) 




SUB STATUS 


OOOOrmnn (OnH) 


n= 0 (channel numberl) - 


SUB STATUS 


0(X)Onnnn (OnH) 


n= 0 (channel numberl) - 






12 (channel number 16) 






IS (channel numbcrl6) 


FORMAT No 


OimilO(7EH) 




FORMAT No. 


0mill0(7EH) 




BYTE COUNT 


00000010 (02H) 




BYTE COUNT 


00000010 (02H) 




BYTE COUNT 


00110100 (34H) 




BYTE COUNT 


00000101 (OAH) 


HEADER 


01001 100 (4CH) 


"L" 


HEADER 


01001 100 (4CH) 






OlOOllOl (4DH) 


"M" 




OlOOllOl (4DH) 


"M" 




00100000 (20H) 


SPACE 




00100000 (20H) 


SPACE 




00100000 (20H) 


SPACE 




00100000 (20H) 


SPACE 




0011 1000 (38H) 


"8" 




0011 1000 (38H) 


ug„ 




01000001 (41H) 


"A- 




OlOOOOOi (41H) 


"A" 




001 10010 (32H) 


" 2 " 




001 10010 (32H) 


"2" 




00110001 (31H) 






oonoooi (31H) 


"1" 


DAT A NAME 


OlOOllOl (4DH) 


"M" 


DATA NAME 


01010100 (54H) 


"T" 


MEMORY 


ChnnunmmniiTi 


m= 1 (User Memory No. UOl) - 


BANK No 


Ozzzzzzz 


z=BANK 1-4 






100 (User Memory No.UOO) 






(1=A,2=B.3=C, 4=D) 


DATA 


Oddddddd , 


298 BYTE 


DATA 


Oddddddd 1 


256 BYTE 




Oddddddd 






Oddddddd 




CHECK SUM 


Oeeeecc 




CHECK SUM 


Occccee 




EOX 


IIIIOIII (F7H) 




EOX 


m 101 11 (F7H) 
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(D System Setup Bulk Data (4) User Scale Bulk Data 

When a SYSTEM SETUP BUL K OUT operation Is performed or When a USER SCALE BUL K OUT operation is performed or 

when a SYSTEM SETUP DATA DUMP REQUEST message is when a USER SCALE DATA DUMP REQUEST message is 

received by the SPX990, data is transmitted on the MIDI channel received by the SPX990, data is transmitted on the MIDI channel 

specified for the currently selected BANK specified for the currently selected BANK Data is transmitted in 

User-Scale 1,2 in the format below 



STATUS 


HI 10000 (FOH) 










ID No 


0100001 1 (43H) 




STATUS 


llllOOOOCFOH) 




SUB STATUS 


OOOOnnnn (OnH) 


n= 0 (channel number!) - 


ID No 


01000011 (43H) 








IS (channel numbcrl6) 


SUB STATUS 


OOOOnnnn (OnH) 


n= 0 (channel numberl)- 


FORMAT No 


01111110 (7EH) 








15 (channel numberl6) 


BYTE COUNT 


00000000 (OOH) 




FORMAT No, 


011111I0(7EH) 




BYTE COUNT 


00011 110 (lEH) 




BYTE COUNT 


0000001 1 (03H) 




HEADER 


01001100 (4CH) 


"L." 


BYTE COUNT 


001 1 1011 (3BH) 




01001101 (4DH) 


"M” 


HEADER 


0100H00(4CH) 


, "L." 




00100000 (20H) 


SPACE 




01001101 (4DH; 


1 "M" 




00100000 (20H) 


SPACE 




00100000 (20H) 


SPACE 




001 1 1000 (38H) 






00100000 (20H) 


SPACE 




01000001 (41H) 


"A" 




OOH 1000 (38H) 


"8" 




001 10010 (32H) 


“2" 




01000001 (41H) 


"A" 




OOllOOOl (31H) 


•1“ 




001 10010 (32H) 


"2" 


DATA NAME 


OlOlOOn (53H) 


••S" 




OOi 10001 (3IH) 


'1" 




00100000 (20H) 


SPACE 


DATA NAME 


01001001 (49H) 


"J" 


SOFT VERSION## 


Ovvvvvvv 


v=I 




00100000 (20H) 


SPACE 




Orrrrrrr 


r=0 


DATA 


Oddddddd 


TUNE 










Oddddddd 


72 Byte Mono Pitch 


DATA 


Oddddddd > 


18 BYTE 




Oddddddd 


User Scale 1 




Oddddddd 






UGCjCJduCJCj 


72 Byte Mono Pitch 


CHECK SUM 


Occcecc 








User Scale 2 


EOX 


11110111 (F7H) 






UuOCJOuUu 

Oddddddd 














72 Byte Dual Pitch 










Oddcldddd 


User Scale I 










Oddddddd 


72 Byte Dual Pitch 










Oddddddd 


User Scale 2 










Oddddddd 


72 Byte Triple Pitch 










Oddddddd 


U.scr Scale 1 










Oddddddd 


72 Byte Triple Pilch 










Oddddddd 


User Scale 2 








CHECK SUM 


Oeecece 










EOX 


in 10111 (F7H) 





(D All Bulk Data 

When an ALL BULK OUT operation is performed or when a 
ALL BULK DUMP REQUEST message is received by the 
SPX990, data is transmitted on the MIDI channel specified for 
the currently selected BANK 

All user program data from UOl to U 100, all bank program 
change table A through D and system setup data will be transmit- 
ted in this order as follows: 

(D Program of User Memory No UOl to UOO 
(D Program Change Table Bank A through D 
(D System Setup Data 
® User-Scale 1,2 Data 
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3. Reception Conditions 


MIDI ^.OMNI 


MIDITRG. (BASE KEY) 

OOFF (OFF) 

> NOTE OFF ($8n) 


„ 1 ^ 




' ^ CONTROL CHANGE ($Bn) 


OOFF 
















4. Reception Data 



4-1 Channel Information 
1) Channel Voice Messages 
® Note On 

Received on the channel specified for (he sclcc(cd bank When 
the MidiTrg parameter is set at ON, the main effects of •'Reverb”, 
"FillRev", "EchRoom" and “TrigPan" are triggered. Main effect 
of MONO PITCH, DUAL PITCH. TRIPLE PITCH and STEREO 
PITCH programs are received as messages to control pitch 
variation. The velocity value is ignored here. Data cannot be 
received when the base key parameter is set at OFF or when the 
Intelligent Select is at ON 

STATUS 1001nnnn(9nH) n= 0 (Channel No.l)- 

15 (Channel No.I6) 

NOTE No Okkkkkkk k=0(C-2)- 127(08) 

VELOerrY Ovvvvvvv v=0-127 



(D Note Off 

This message appears during main effect ‘'Freeze" when playback 
is done and it affects the SPX990 only when the equipment 
signalling the end NOTE ON message is connected. 



<D Control Change 

Received on the channel specified for the selected bank, When a 
message is received, the value of the assigned effect parameter is 
changed according to the control value 

STATUS lOllnnnn(BnH) n= 0 (Channel No, I) - 

15 (Channel No.l6) 

CON TROL NO Occccccc c= 1 - 95 
CONTROL VALUE Ovvvvvvv v=0-127 



(4) Program Change 

Received on the MIDI channel specified for the currently selected 
bank When a message is received, the corresponding program is 
called from the program change table of the selected bank 

STATUS llOOnnnn(CnH) n= 0 (Channel No 1) - 

15 (Channel No. 16) 

PROGRAM NO. (^pppppp p=0- 127 



STATUS iOOOnnnn (8nH) n= 0 (Channel No.I)- 

15 (Channel NoT6) 
k=0 (C-2)-127 (G8) 
v=0- 127 



NOTE No 
VELOCITY 



Okkkkkkk 

Ovvvvvvv 
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4-2 System Information 
1) System Exclusive Messages 
© Memory Bulk Dump Request 

Received on the MIDI channel specified for the currently selected 
bank 

When received, the data corresponding to the specified memory 
program is transmitted 



(D System Setup Data Bulk Dump Request 
Received on the MIDI channel specified for the currently 
specified bank 

When received, the data corresponding to the system setup data 
of the specified bank is transmitted 



STATUS 


11 110000 (FOH) 


STATUS 


miOOOO(FOH) 




ID No. 


01000011 (43H) 


ID No 


OlOOOOn (43H) 




SUB STATUS 


(XHOnnnn (2nH) n= 0 (channel number!) - 


SUB STATUS 


OOlOnnnn (2nH) 


n= 0 (channel numberl)- 




IS (channel number!6) 






15 (channel numbcrlb) 


FORMAT No 


01111 110 (7EH) 


FORMAT No 


0mni0(7EH) 






01001 100 (4CH) "L." 




0100n00(4CH) 


■X" 




01001 101 (4DH) "M'' 




OlOOnOl (4DH) 


'‘M" 




00100000 (20H) SPACE 




00100000 (20H) 


SPACE 




00100000 (20H) SPACE 




00100000 (20H) 


SPACE 




0011 1000 (38H) "8" 




0011 1000 (38H) 


”8" 




01000001 (41H) "A" 




01000001 (41H) 


"A” 




OOn0010(32H) "2" 




001 10010 (32H) 


"2" 




00110001 (31H) 'T' 




00110001 (3IH) 


..JM 


DATA NAME 


01001101 (4DH) "M" 


data NAME 


01010011 (53H) 


"S" 


MEMORY 


Ommmmtnmm m= 1 (User Memory No UOl)- 




00100000 (20H) 


SPACE 




100 (User Memory No UOO) 


EOX 


11110111 (F7H) 




EOX 


11110111 (F7H) 









(?) Program Change Table Bulk Dump Request 

Received on the MIDI channel specified for the currently selected 

bank 

When received, the data corresponding to the program change 
table of the specified bank is transmitted 



0 User Scale Data Bulk Dump Request 
Received on the MIDI channel specified for the currently 
specified bank 

When received, the data corresponding to the User Scale Data of 
the specified bank is transmitted 



STATUS 


1 1 1 10000 (FOH) 




ID No 


0100001 1 (43H) 




SUB STATUS 


OOlOnnnn (2nH) 


n= 0 (channel numberl)- 
15 (channel numberlb) 


FORMAT No. 


0imiI0(7EH) 






01001 100 (4CH) 


"L" 




01001101 (4DH) 


"M" 




00100000 (20H) 


SPACE 




00100000 (20H) 


SPACE 




0011 1000 (38H) 


"8" 




01000001 (41H) 


"A" 




001 10010 (32H) 


■•2" 




0011000! (31H) 


"I” 


DATA NAME 


0i0I0100(54H) 


•T’ 


BANK No, 


022.ZZZZ7. 


z=BANK 1-4 
(i=A. 2=B, 3=C.4=D) 


EOX 


Ill 101 11 (F7H) 





STATUS 
ID No 

SUB STATUS 
FORMAT No 



DATA NAME 
EOX 



llllOOOO(FOH) 
0100001 1 (43H) 
OOlOnnnn (2nH) 

01inn0(7EH) 
01001 100 (4CH) 
01001101 (4DH) 
00100000 (20H) 
00100000 (20H) 
0011 1000 (38H) 
01000001 (41H) 
001 10010 (32H) 
00110001 (31H) 
01001001 (49H) 
OOIOOOOO(20H) 
111 10! 11 (F7H) 



n= 0 (channel numberl)- 
15 (channel numbcrl6) 



"L" 

"M' 

SPACE 

SPACE 

" 8 " 

"A" 

" 2 " 

V 

T 

SPACE 
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2) System Real Time Message 



<D Bank Change Request When received on the MIDI channel, the main effects, 

Received on the MIDI channel specified for the currently selected “TmpEchl”, “rmpEch2”, ”'TmpEch4" are triggered. The tempo 
bank parameter is set automatically by timing clock 

When received, the specified bank is called up. 



STATUS 
ID No 

SUB ST ATUS 

FORMAT No 
BYTE COUNT 
BYTE COUNT 



DATA NAME 

VERSION a 
VERSION# 
DATA 

CHECK SUM 
EOX 



1 1 1 10000 (FOH) 

01000011 (43H) 

OOOOnnnn ((hiH) n= 0 (channel numberl) - 
IS (channel numberl6) 
01111110 (7CH) Condition setup 
00000000 (OOH) 

00001101 (ODH) 

01001 100 (4CH) "L" 

01001 101 (4DH) "M" 

00100000 (20H) SPACE 
00100000 (20H) SPACE 
0011 1000 (38H) "S” 

01000001 (41H) ’A” 

001 10010 (32H) "2" 

00110001 (31H) 'T‘ 

01010101 (55H) ’U' 

00100000(20H) SPACE 
Ovvvvvvv V=1 

Orrrrrrr r=0 
Ozzzzzzz z=bankI-4 

(1=A, 2=B,3»C. 4=D) 

Occccec 

mi0111(F7H) 



TIMING CLOCK 11111000(F8H) 



® Memory Bulk Data 

The data format is the same as “Memory Bulk Data" for trans- 
mission 

(2) Bank Program Change Table Bulk Data 

The data formal is the same as "Bank Program Change Table 

Bulk Data” for transmission. 

d) User Scale Bulk Data 

The data format is the same as “User Scale Bulk Data" for 
transmission 

(D System Setup Bulk Data 

The data format is the same as ‘System Setup Bulk Data’' for 
transmission 

When received from the MIDI Data Filer, a computer or other 
sources, the time interval between data exchanges F7 to FO and 
other units must be set to 180msec of longer. 




SPX990 



[MIDI X — 7 t - vy 



h 



1. iHfisfe# 






BULK DATA ($F0, $43. $0n) 


MIDI 

CH Q OFF 

OMNI. 1-16 










2. 






2-1 

1) vXr-Axy 7yjb-v:^y -y-tz-v 







tLTv'* /N*>y ^MiDif- >^;w'ejj^-ltpTfi|-c 
to 

■f— "BuUc Out User's Memory"CO^^tl T*? }• 

- >;^^xxho 

;/ -b- y L * i: # L S to MiSt li, 

^ i; -No (7) to y 9 i^Tto 

tfz. 'J x--tf-XpJ-t 
■; - UO I - U99, UOO<7)f'-5^$'iK^L-CMLtto 



STATUS 
ID No. 

SUB STATUS 

FORMAT No, 
BYTE COUNT 
BYTE COUNT 
HEADER 



DATA NAME 
MEMORY 

DATA 



CHECK SUM 
EOX 



111 10000 (FOH) 
0100001 1 (43H) 
OOOOnnnn (OnH) 

01imi0(7EH) 
00000010 (02H) 
001 10100 (34H) 
01001 100 (4CH) 
01001 101 (4DH) 
00100000 (20H) 
00100000 (20H) 
0011 1000 (38H) 
01000001 (41H) 
001 10010 (32H) 
00110001 (31H) 
01001101 (4DH) 
ftnniiiiniinmm 



Oddddddd 

Oddddddd 



n= 0 (channel numberl) - 
IS (channel numbcrl6) 



"L" 

"M" 

SPACE 

SPACE 

•’ 8 " 

'A” 

" 2 " 

" 1 " 

"M" 

m= I (User Memory No.UOl)- 
1 00 (User Memory No. UOO) 

298 BYTE 



Oecccec 



lIllOlll (F7H) 



$ iir I/' > ir (DMIDIf- -Y'y^ 

to 

"Bulk Out PGM Change Tbr<7)^^{2 Lt/NUl/iJ' 7 

’y } 7*n^^7Af-xy'yf -t;u - a*;u 

7* - U y X X HD 7 -b- t;b i I L 
fto toy^Af-xy-yf-tyu (t 

D^xANo-t Tto 

y i;"Air$’it^ li, '/A-D(or- 9 

^Lri^^gL^to 

STATUS nn 0000 (FOH) 

ID No 01000011 (43H) 

SUB STATUS OOOOnnnn (OnH) n= 0 (channel numberl) - 



15 (channel numberl6) 



FORMAT No 


01inilO(7EH) 


BYTE COUNT 


00000010 (02H) 




BYTE COUNT 


00000101 (OAH) 


HEADER 


01001 100 (4CH) 


> "L" 




01001101 (4DH) "M" 




001 00000 (20H) 


SPACE 




00100000 (20H) 


SPACE 




0011 1000 (38H) 


"8" 




01000001 (41H) 


"A" 




001 10010 (32H) 


"2" 




00110001 (31H) 




DATA NAME 


01010100 (54H) 


'T' 


BANK No, 


Ozzzzzzz 


z=BANK 1-4 
(1=A.2=B, 3:=C,4=D) 


DATA 


Oddddddd 

Oddddddd 1 


256 BYTE 


CHECK SUM 


Oeeeeee 




EOX 


11110111 (F7H) 
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SPX990 



to 

"Bulk Out System Data"«0^^t: L T •> h 

t. hr 

y-r ■ v^'x;^ h ■ ^ 

to 



?1®3I4R ? itr V' S iOMIDI f- i- >■ t 

to 

t'— ti, "Bulk Out User Scale Data" £0^7]^ H T 'tf 

t • »J XX h -;/ -t- Ltzt^ L ^ to 

User-Scale 1. 207'“ L t to 



STATUS 


1 1 1 10000 (FOH) 




ID No. 


01000011 (43H) 




SUB ST ATUS 


OOOOnnnn (OnH) 


n= 0 (channel number!) - 
15 (channel numberI6) 


FORMAT No. 


0inill0(7EH) 




BYTE COUNT 


00000000 (OOH) 




BYTE COUNT 


OOOllllO(lEH) 




HEADER 


01001100(4CH) 


"L" 




01001 101 (4DH) 


"M" 




00100000 (20H) 


SPACE 




00100000 (20H) 


SPACE 




0011 1000 (38H) 


"8" 




01000001 (41H) 


"A" 




00110010 (32H) 


"2" 




00110001 (31H) 


"1" 


DATA NAME 


01010011 (53H) 


"S" 




00100000 (20H) 


SPACE 


SOFT VERSIONS 


Ovvvvvvv 


v=! 




Orrrrrrr 


r=0 


DATA 


Oddddddd 

Oddddddd 


18 BYTE 


CHECK SUM 


Oceccce 




EOX 


IlllOni (F7H) 






0MIDIt A' > 

to 

T'-^^li, "Bulk Out All Data"0^^t: LT^N'JUi? r -i? 

ra(D-® 0 t-<T 0 f'“ L ^ to 

X-Hf-Xjj«^'j-UOI~U99. UOO0f'-^', /O^A~D0 
tnX7Af-x>vT-t;uf'“^^, vXrA-by hr-yt 
T'-t. User-Scald, 207 '- US to 
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3 . 




MIDHN 



MIDITRG. (BASE KEY) 




NOTE ON ($9n) 

NOTE OFF ($8n) 

CONTROL CHANGE ($8n) 

PROGRAM CHANGE ($Cn) 

BULK DUMP REQUEST ($F0, $43, $2n) 
BULK DATA($F0, $43,$0n) 

BANK CHANGE ($F0, $43. $0n) 
SYSTEM REALTIME ($F8) 



4. 



4-1 

< 7 -tz - V 



©/- h 

to 

^i'>'X7xi5' \ T) 9 ■{ ~f i)'' "Reverb", "FUlRcv", "EchRoom". 

"TrigPan" Ofcl, MidiTrgO/N*7 

If, 

tfZy iV^-7 "MonoPir, "DualPit". 

"TripPif, "StPilch", "Freeze" \ 

5( y-i'-i/t t s to < iTjfiii 

Base KeyC0/-?7 ?<-^'-7i^OFF, i3 i I/Imelli 
CD/'«7 ?'-^'-75^0Nc7)t 



©□> >V 

$ nr !/' i /N* > -Y > jur^^ti5rfigr 

to 

:3> i- u^)V7-^ i 
hzi> }■ D-7-rggft$-t2./-?7 

STATUS 101 Innnn (BnH) n= 0 (Channel No.l)- 

15 (Channel NoT6) 

CONTROL. NO. Occccccc c=I - 95 

CONTROL VALUE Ovvvvvvv v=0-127 



STATUS lOOInnnn (9nH) n= 0 (Channel No. 1)- 

15 (Channel No. 16) 

NOTE No Okkkkkkk k=0 (C-2) - 1 27 (G8) 

VELOCITY Ovvvvvvv v=0-127 



® / - h 1 7 

-i 7x7x7 I C07 "Freeze" (O 

tto h:t7 • >{ 

I^Drto 

STATUS lOOOnnnn (8nH) n= 0 (Channel No.l)- 

15 (Channel No.l6) 

NOTE No Okkkkkkk k=0(C-2)-127(G8) 

VELOCITY Owwvvv v=0-127 



V' ^ /N-> 7 coMiDi-7^ 7 7 T' 

to 

^{gt-S ■5-<0 /n'7 7<7)T'd7'7A'^x 7v'f -7';W;H 

tt^<7)7*n/7A;6JDfU^m^n^to 

STATUS 1 1 OOnnnn (CnH) n= 0 (Channel No. 1 ) - 

15 (Channel No. 16) 

PROGRAM NO, Oppppppp p=0'127 
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4-2 

1) -y-fe-v 

. /x'ju^/^fvT* ■ g^7x:^ h 

nTV'^,y'.*> (OMIDIf- -V > ^ JU'C^^a^fig'C 

to 

h Itto 

STATUS in 10000 (FOH) 

ID No, 01000011 (43H) 

SUB STATUS OOlftinnn (2nH) n= 0 (channel number!) - 

IS (channel numbcrl6) 

FORMAT No. 0111IU0(7EH) 

01001 100 (4CH) "L" 

01001 101 (4DH) "M” 

00100000 (20H) SPACE 
00100000 (20H) SPACE 
0011 1000 (38H) 'T 

01000001 (41H) "A" 

001 10010 (32H) ”2" 

0011000U31H) 'T' 

DATA NAME 01001 101 (4DH) "M" 

MEMORY Ommmmmmfn m= 1 (User Memory No.UOl)- 

100 (User Memory No U(X)) 

EOX 11110111 (F7H) 



'JOX7. h 

iJ' <DMIDItT > 

to 

>vt-r;L' (tn^/^ANo 

i'7’^ h Lxto 

STATUS 11 110000 (FOH) 

ID No. OlOOOOll (43H) 

SUB STATUS OOlOnnnn (2nH) n= ©(channel numberl)- 

15 (channel numberl6) 

FORMAT No. 01111 110(7EH) 

01001 100 (4CH) "L" 

OlOOliOl (4DH) "M'' 

00100000 (20H) SPACE 

00100000 (20H) SPACE 

0011 1000 (38H) S' 

01000001 (41H) "A" 

00110010(32H) "2" 

00n0001(31H) 'T' 

DATA NAME 01010100 (54H) "V 

BANK No. Ozzzzzzz z=BANK 1-4 

(1=A, 2=B.3=C,4=D) 

EOX 11110111 (F7H) 



& n r V £DMIDi -V > t cfllt'C 

tp 

h Ltto 

STATUS IIUOOOO(FOH) 

ID No. OlOOOOll (43H) 

SUB STATUS OOlOnnnn (2nH) n= 0 (channel numberl)- 

15 (channel numberl6) 

FORMAT No 0Umi0(7EH) 

01001 100 (4CH) "L” 

01001101 (4DH) "M” 

00100000 (20H) SPACE 
00100000 (20H) SPACE 
0011 1000 (38H) "8" 

01000001 (41H) "A" 

001 10010 (32H) "2" 

00110001 (3IH) ’T" 

DATA NAME 01010011 (53H) "S" 

00100000 (20H) SPACE 
EOX 111101I1(F7H) 



$ nr -5) ^ OMiDi T > t 

to 

7^ YL ^to 

STATUS 111 10000 (FOH) 

ID No. OlOOOOll (43H) 

SUB STATUS OOlOnnnn (2nH) n= 0 (channel numberl)- 

15 (channel numberlO) 

FORMAT No. 01111110(7EH) 

01001 100 (4CH) "L" 

01001 101 (4DH) "M" 

00100000 (20H) SPACE 
00100000 (20H) SPACE 
00III000(38H) "S” 

01000001 (41H) "A" 

00110010(32H) 'X 
00110001 (3IH) "1” 

DATA NAME 01001001 (49H) "I" 

00100000 (20H) SPACE 

EOX 11110111 (F7H) 
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f A y ir - 



®/N'>^5^x >v ■ U C7X7 K 

to 

:i y-t-i'^^^mtht. a-to 



STATUS 
ID No 

SUB STATUS 

FORMAT No 
BYTE COUNT 
BYTE COUNT 



DATA NAME 

VERSION # 
VERSION « 
DATA 

CHECKSUM 

EOX 



1 1 1 10000 (FOH) 

01000011 (43H) 

OOOOnnnn (OnH) n= 0 (channel numberl)- 
IS (channel numbcrI6) 
01 1 1 1 1 10 (7CH) Condition setup 
00000000 (OOH) 

OOOOUOi (ODH) 

01001 100 (4CH) "L" 

01001 101 (4DH) "M" 

00100000 (20H) SPACE 
00100000 (20H) SPACE 
0011 1000 (38H) "8" 

OIOOOOOl (41H) "A" 

001 10010 (32H) "2" 

00110001 (31H) 'T' 

OlOlOlOI (55H) "U" 

00100000 (20H) SPACE 
Ovvvvvvv V =1 
Orrrrrrr r=0 
Ozzzzzzz z=bank!-4 

(I=A, 2=B. 3=C. 4=D) 

Occcccc 
11110111 (F7H) 



* ■< "TmpEch 1 TmpEch2", 'TmpEch4" 

TIMING CLOCK imi000(F8H) 



'^^r-9<r> tmo 









(DvXxA-tz y hT' yT* • /\'7UC7x-^» 

^inr~i'<D "vT^TU^i y \7 -rt ■ 

Mo 

MlDIf'-:?7 7 

(F7-F0) 

$'I80mscciiy.±tC|S:^'t‘ ^ ^ i"o 
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SPX990 YAMAHA [ PROFFESSIONAL MULTI-EFFECT PROCESSOR 

Model SPX990 MIDI Implementation Chart 



Transmitted 



Function . , 



Basic Default 
Channel Changed 



Mode 



Note 



Default 

Default 

Altered 




Number : True voice ************** 



Velocity Note ON 
Note OFF 



After Key's 

Touch Ch' s 



Pitch Bender 



1-95 

Control 

Change 



Recognized 



1-16, off 
1-16, off 



OMNIoff/OMNIon 

X 

X 



0-127 

X 



Date ; 1/26, 1993 

Version : 1.0 



Remarks 



memorized 



memorized 



Program 

Change : True # 



System Exclusive 



System : Song Pos 
: Song Sel 
Common : Tune 



System 



: Clock 



Real Time : Commands x 



Aux : Local ON/OFF x 
:A11 Notes OFF x 
Mes- :Active Sense x 
sages: Reset x 





Mode 


1 


: OMNI 


ON, 


POLY 


Mode 


2 


: OMNI 


ON, 


MONO 


Mode 


3 


: OMNI 


OFF, 


POLY 


Mode 


4 


: OMNI 


OFF, 


MONO 



o : Yes 
X : No 
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PROGRAM 



LIST 



MEMORY 


PROGRAM NAME 


EFFECT 


GOOD FOR 


No. 


PreFx 


MainFx 


PostFx 




m ?a 










1 


AMBIENCE 


P.EQ 


FlItRev 


off 


All 


2 


STEREO HALL 


off 


St.Rev 


off 


E.Plano, Vocal 


3 


DRUM CHAMBER 


P.EQ 


ER/Tlev 


off 


ER for Tom / REV for Snare 


4 


PLATE HALL 


off 


Rev/Rev 


off 


PLATE for Vocal, HALL for Inst. 


5 


VOCAL CHAMBER 


off 


St.Rev 


Comp. 


Vocal 


6 


BRIGHT HALL 


off 


FiltRev 


off 


All 


7 


BREATHY REVERB 


P.EQ 


FlItRev 


HarmDr 


Male Vocal, Keyboard 


8 


CONCERT HALL 


off 


Reverb 


off 


Keyboard (Pad) 


9 


REVERB FLANGE 


off 


Flq&Rev 


P.EQ 


All 






10 


VOCAL PLATE 


P.EQ 


Reverb 


P.EQ 


Vocal, All 


11 


ECHO ROOM 


off 


EchRoom 


off 


All 


12 


PRESENCE REVERB 


off 


FiltRev 


P.EQ 


Brass, Woodwind 


13 


SNARE PLATE 


off 


FiltRev 


off 


Snare, Drums, Percussion 


14 


ARENA 


off 


Reverb 


off 


Drums 


15 


THIN PLATE 


off 


St.Rev 


P.EQ 


Vocal 


16 


OLD PUTE 


P.EQ 


FiltRev 


off 


Snare 




17 


FAT REFLECTIONS 


P.EQ 


FatER 


Como. 


Drums, Percussion 


18 


WOOD ROOM 


off 


EchRoom 


HarmDr 


Drums, Percussion 


19 


BIG SNARE 


off 


GateRev 


off 


Snare 


20 


BRIGHT SNARE 


P.EQ 


FiltRev 


Comp. 


Snare 


21 


SQUASH ROOM 


P.EQ 


EchRoom 


Comp. 


Rock Drums, Guitar 


22 


BAMBOO ROOM 


off 


EchRoom 


off 


Percussion 


23 


REFLECTIONS 


off 


ThinER 


P.EQ 


All 


24 


STONE ROOM 


off 


FiltRev 


P.EQ 


All 


25 


CONCRETE ROOM 


off 


GateRev 


off 


Metal Guitar 


BrHr.maaBiW ffl j HI jWIIIHIillHiHBHMMHlIlillilllllllilllMM 


26 


BLATTY PLATE 


P.EQ 


FiltRev 


P.EQ 


Drums 


27 


FULL METAL GATE 


P.EQ 


GateRev 


P.EQ 


Drums 


28 


HARD GATE 


P.EQ 


GateRev 


Comp. 


Snare 


29 


REVERSE GATE 


P.EQ 


Reverse 


Comp. 


Guitar Solo. Vocal 


30 


REVERSE PURPLE 


off 


Reverse 


P.EQ 


Drums 






imuiM-m 


■■■■Hi 


■■■■■1 




31 


DRUM MACH. AMB.S 


off 


St.Rev 


P.EQ 


Hi-hat, Snare 


32 


DRUM MACH. AMB.L 


off 


FiltRev 


off 


Percussion, Snare 


33_ 


ELECT.SNR PLATE 




Reverse 


Comp. 

■■■ 


Snare 


34 


SYNC DELAY 


off 


TmpEch4 


off 


Rxk Vocal 


35 


VOICE DOUBLER 


off 


DualPit 


off 


Vocal 


36 


DELAY LC.R 


off 


Dly~LCR 


off 


All 


37 


120 BPM PAN DDL 


off 


TmpEch2 


off 


Vocal, Hi-hat <J= 120> 


38 


120 BPM MONO DLY 


off 


TmpEchl 


off 


Vocal < J= 120> 


39 


MULTI TAP DELAY 


off 


MIt.Tao 


P.EQ 


Vxal 


40 


KARAOKE ECHO 


off 


St.Echo 


P.EQ 


Karaoke Vocal 
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SPX990 



MEMORY 


PROGRAM NAME 


EFFECT 


GOOD FOR 


No. 


PreFx 


MainFx 


PostFx 


iPMMMt 








41 


GOODOLP.CHANGE 


off 


Du^Pit 


off 


Ail 


42 


VOCAL SHIFT 


Coma 


DualPit 


off 


Vocal. Backinqs 


43 


AIRY PITCH 


HarmDr 


DualPit 


P.EQ 


Vocal 


44 


ANALOGUE SLAP 


HarmDr 


DualPit 


P.EQ 


Vocal 


45 


FAT BASS 


P.EQ 


TripPit 


off 


Synth Bass 


46 


"LOW" SNARE 


P.EQ 


CkialPit 


P.EQ 


Snare, Drums 


47 


HALO COMB 


HarmDr 


DualPit 


Coma 


Drums 


48 


GRUMPY FLUTTER 


HarmDr 


DualPit 


P.EQ 


<Desendinq Pitch Effect> 


49 


ROGER ON THE 12 


off 


MonoPit 


off 


Guitar 


50 


TWISTER 


off 


DualPit 


HarmDr 


Percussion 


51 


BOTTOM WHACKER 


P.EQ 


DualPit 


off 


Drums 


52 


INTELLICHORD MON 


off 


MonoPit 


off 


Guitar, Vocal <lnput mono tone.> 


53 


INTELLICHORD DUA 


off 


DualPit 


off 


Guitar, Vocal <lnput mono tone.> 


54 


INTELLICHORD TRI 


off 


TripPit 


off 


Guitar, Vocal <lnput mono tone.> 


55 


PITCH SLAP 


HarmDr 


DualPit 


off 


Vocal 


56 


STEREO PITCH 


off 


StPitch 


off 


Vocal <Key shift> 


■mrai 


ij uif-tli im fw nil wlni mi n 3T cim OB ' IlMilMIflWIIIiliiBBlifl^ 


57 


SYMPHONIC 


off 


Svmphon 


off 


Guitar. Keyboard 


58 


GTR SYM ECHO 


HarmDr 


Svm&Rev 


P.EQ 


Guitar, Keyboard 


59 


CHORUS & REVERB 


off 


Cho&Rev 


off 


Guitar, Keyboard 


60 


BASS CHORUS 


off 


DualPit 


off 


Bass 


61 


STEREO PHASING 


off 


Phaser 


off 


Guitar 


62 


CLASSY GLASSY 


HarmDr 


FM.Cho 


P.EQ 


Keyboard (Pad) 


63 


SILKY SWEEP 


HarmDr 


Phaser 


P.EQ 


All 


64 


DETUNE CHORUS 


off 


DualFIg 


off 


Ail 


65 


UP DOWN FLANGE 


P.EQ 


Flanqer 


P.EQ 


Guitar 


66 


UNDERWATER MOON 


P.EQ 


Cho/Rev 


HarmDr 


Keyboard (Pad), Guitar 


67 


TREMOLO 


off 


AutoPan 


off 


Guitar. Keyboard 


68 


ROTARY SP. 


Dist 


AM.Cho 


off 


Keyboard (Organ) 


p^rlsii 


« :S:Mi ai treM drafa 


BOEWB 


■aMmii 






69 


FREEZE 


off 


Freeze 


off 


Sampling 


70 


DIST. PERCUSSION 


Dist. 


ThinER 


Comp. 


Percussion 


71 


DISTORTION 1 


Dist. 


ThinER 


Comp. 


Bass, Vocal 


72 


PAN 


off 


AutoPan 


off 


All 


73 


TRIGGERED PAN 


off 


TriqPan 


off 


Ail 


74 


PAN /PAN 




Pan/Pan 


off 




75 


ON THE PHONE 


P£Q 


Echo 


Comp. 


Telephone Voice 


76 


IRON MAN 


P.EQ 


Dly-LCR 


Comp. 


Robot Voice 


77 


RADIO BLAG 


P.EQ 


Flarxjer 


off 


Radio Sound 


78 


TUNNEL 


off 


EchRoom 


P.EQ 


Tunnel Reverb 


79 


FOREVERVERB 


off 


Sl.Rev 


off 


Very Long Rever b 


80 


SILVERHEART 


P.EQ 


Ech/Rev 


HarmDr 


Echo v^ith Lots of Regeneration 



49 




Memory 

Mode 



PRESET (No 1 '• 80) 
USER (No 1 - 99. 00) 
CARD (No 1 ^ 99. 00) 




SPX990 



Fr&F.::. 















MaxnFx 















FostFx 



Mar-iin9 



Pss-i9n 



P6Mtbl 



r..rTDi 




h. I KL 


L_ 



Bulk , 


I... 








I 


— 



(Parameter 1) 
(Parameter 2) 
(Parameter 3) 

(Parameter 1} 
(Parameter 2) 
(Parameter 3) 

(Parameter 1) 
(Parameter 2) 
(Parameter 3) 

Naming 



Ctrl 1 (Parameter) 
Ctrl 1 (Range) 

Ctrl 2 (Parameter) 
Ctrl 2 (Range) 

Bank (Select) 
Bank (Edit) 

MIDI Controller 1 
MIDI Controller 2 

All 

System 

User’s Memory 
PGM Change Tbl 
User’s Scale 



Forrisit 



RAM Card Format 



-■a'.'e 








Load 







from User to Card 
from Card to User 



Input 








Foot !i>u 


n 




j 




Protoc t 
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^CONTENTS 

OVERALL ASSEMBLY 1 

FRONT PANEL ASSEMBLY(7 □ > I JUAss'y) 3 

ELECTRICAL PARTS(^^SRp°p) 4 



Notes DESTINATION ABBREVIATIONS 



A : Australian model 


J 


: Japanese model 


B : British model 


M 


: South African model 


C : Canadian model 


Q 


; South-east Asia model 


D : German model 


U 


: U S A. mode! 


E : European model 


V 


: General export model (1 lOV) 


F ; French model 


W 


: General export model (220V) 


G : Belgian model 


X 


: General export model 


H : North European model 
1 : Indonesian model 


Y 


: Export model 



® The numbers with "pc " or "pcs" in "Remarks" show quantities for each unit 
® The parts with " " in "Part No " are not available as spare parts 

®Remari(s<r*ll;ie?nTt.'^SE^(J, 

®gK<aNo.*' J 





SPX990 








SPX990 



Ref 

No. 


Part No 


Description 


SB 


a 

Q 








Remarks 


y >7 






<0VERAIL ASSEHBL-Y> 




1 < ^ JQ > 










|SPX990 






10 


VP853400 


Bottoe Cover 




h 2, * 


;x 


— 
















20 


CB037120 


Foot 




V m 












4pcs 






01 


30 


VP854500 


Insulation Sheet 






b 


















40 


VP853B00 


Sub Panel 




1}- y yx 




















50 


-- 


Rear Panel Asscsbly 




U 7 /< ^ 


)l 


A 


s 


s 


y 




(VP87650: 




50a 


VP853500 


Rear Panel 




V 7 /i 


)b 










J 








50a 


VP853600 


Rear Pane 1 




U 7 A ^ 


)b 










u.v.c 








50a 


VP853700 


Rear Panel 




7 ^ 


)l 










ii.y 








50a 


VP853800 


Rear Panel 




y 7 j'i 4!. 












B 








50b 


VP818500 


Circuit Board 


AD 


A D - 


b 


















50c 


VPI57800 


Bonding licad Screv 


3.0X8 ZHC2BL 


+ Jjf > r* 


■i 


y 


y /jN 


y 


8pcs 








50d 


VP733500 


Bind Head Topping Screw-P 


A3. 0X10 ZHC2BI. 


-t- yx -f i/ 


K 


p 


7 




b 


2pcs 






m 


50e 


LX200060 


flexogonal Hut 


9.0 FNH33G 




'V 


b 






6pcs 






Hm 




V1802300 


Flat Vosher 


9X14 0.5 PHH3 


1# M 










■tfTgl 






iH 




VP157000 


Bind Head Topping Scrcv-B 


A3. 0X8 ZHC2BL 


+ ./X -f V 


K 


B 7 




b 








01 




VP157200 


Bind Head Tapping Screv-C 


A3. 0X6 ZKC26L 


+ >X -f 1/ 


K 


C 


7 


■f 


h 


4pcs 










VP818700 


MIJMIIIA f ! 


PS 


P S - 


1- 










J 








80 


VQ153200 


ramm » ! ! 


PS 


P S - 


b 










u.v.c 








80 


VQ153300 


WCTiTMt ! ; 


PS 


P S - 


b 










11 . V . B 










VP157000 


Bind Head Tapping Scrcv-B 


A3 0X8 ZHC2BL. 


+ A -f > 


K 


B 


7 




b 


Knsi 






01 


100 


7P157200 


Bind Head Tapping Screv-C 


A3. 0X6 ZHC2BI 


+ -f i/ 


K 


C 


7 


-I* 


b 


BcMirl 








1 10 


X1947AOO 


Power Tronsforner 




13J j® h 9 


y 


7 








iiifli 








110 


X1048A00 


Power Transforaer 




15 i® h '5 


y 


7 








IIBVKl 








no 


XL949AOO 


Power Tr ansforaer 




as h 9 


y 


7 








liiMta 










VP158000 


Bind Head Screw 


A3. 0X6 ZHC2BI. 


+ ri ^ y 


K d' 




y 










\msm 




VP991800 


Panel, Cord 




3 — K >x 




4/ 








Qlra 




■ 


m 


125 


VP991900 


Pone 1 , Cor d 




3 - K yx 4= 


)b 








hb 




■ 


ra 


125 


VP992000 


Pane 1 . Cord 




3 — K .rx 




;b 












■ 


ra 


125 


VQ201700 


Panel .Cord 




3 — K yx ^ 


)b 








Hi 


rail 


■ 


!■ 


mm 


VP157000 


Bind Head Tapping Screw-B 


A3. 0X8 ZKC2BL 




K 


B 


7 


-< 


b 


ikim 






\mm 


Ira 


VD279600 


AC Cord 


3P 10A 2.5b 




K 










9HM 




H 


08 


Wm 


VD270800 


AC Cord 


3P 6A 2.5b 




H 










QbB 




■ 


08 


Ira 


VD654200 


AC Cord 


3P lOA 2.44o 




K 










Qira 




■ 


05 


■l(M 


VII890200 


AC Cord 


3P lOA 2.5i 




K 










Hra 




■ 


Oil 


lifl 


HG002200 


AC Cord 


7A 2.0b 




K 










mm 






03 


Itlil 


CD032840 


Cord Strain Relief 


SR-5H-4 


3 - K 


b 


7 


;x 


— 




iiinii 




■ 


01 


140 


CB068630 


Cord Strain Relief 


SR-3P-4 


n - b' y 


b 


V 


;X 


— 




Bral 




■ 


01 


140 


CB8O68S0 


Cord Strain Relief 


S8-6N3-4 


3 - b' y 


b 


y 


;X 






BH 




■ 


02 


140 


VD705000 


Cord Strain Relief 


SR-5KK-4 


3 - b y 


b 


y 


;X 


— 




BIBB 




■ 


02 


iRiB 


VC362700 


Ferrite Core 


FR25/15/I2-1400 


7 X 9 -f 


b 


3 


7 






Ipc. 








iHM 


CB069250 


Cord Binder 


BK-1 


-f > a 


□ 


y 


7 


7 


-f 


1 pc . 






|M 


180 


LA003690 


Lug Torainai 




if 












except 


J 




ill 


190 


VC688800 


Bind Head Tapping Screw-B 


A4.0X8 ZHC2BI 


+ /X -f > 


K 


B 


7 


■< 


b 


except 


J 




01 


211 


VP799900 


LCD Unit 




L C D 3. 


3. 


y 


b 














'■•■Vil 


VC021100 


Tact Sw i tch 


SKIilAC023A 






y 


■f 












Oi 


JUI 


VP914400 


Flat Cable 


LCD - AD 1=120 


* 




















illd 


VQ017600 


Connector Asscably 


SAH&PIl 5P 1801 


f§J H 


2 


8 
















221 


HX812080 


Circuit Board 


FPl/5 


F P 1 / 5 


y 


— 


b 












222 


HX812090 


Circuit Board 


FP2/5 


F P 2 / 5 


y 


— 


h 














HX812100 


Circuit Board 


FP3/5 






B 


n 


■■II 












HX812110 


Circuit Board 


FP4/5 


F P 4 / 


i 




B 














225 


HX812120 


Circuit Board 


FP5/5 


F P 5 / 


m 




B 














230 


VJ388000 


Hexagonal Hut 


9 ZHC2BI- 






11 






Ipc. 






01 


240 


V0244800 


ilexoRono] Hut 


8.0 ZHC2BL 






II 






Ipc. 








250 


VG893300 


Partition 


1- 


yX — X .Y 




3 


y 


isaBi 


Ipc. 






01 


2C0 


VH303700 


Cord Guide 




* - b iS 




F 








HEHORY 


CARD 




08 


270 


VP733500 


Bind Head Tapping Screw-P 


A3.0XIO ZHC2BL 


+ /X -f > 


K 


P 


7 




h 


2pcs 








280 


VP157000 


Bind Head Tapping Screw-B 


A3. 0X8 ZHC2BL 


+ yx -f > 


F 


B 


7 


-i 


b 


3pcs 






01 


?.R5 


VP157200 


Bind Head Tapping Screw-C 


A3. 0X6 ZHC2BL 


+ A ■< y 


F 


C 


7 


-i 


b 


2pcs 










VP876400 


Front Panel Asscably 




y a y b 


A' 




)b 


A 


ssy 












VP733400 


Flat Head Tapping Screw-C 


3.0X6 ZHC2BL 


+ ini c 


•f 


b 








3pcs 










VP157000 


Bind Head Tapping Screv-B 


A3. 0X8 ZHC2BI 


+ y 


K 


B 


7 


-f 


b 


2pcs 






01 


320 


VF888500 


Knob 


OUTER 














IHPUT 


LEVEL 


R 


02 


330 


VP888400 


Knob 


IHHER 


W 7 •=? 5 












IHPUT 


LEVEL 


1. 


02 




VH825400 


VoluDc Knob 


B 


dx y a - 


7a 7 


y 


5 


B 


DATA ENTRY 




03 




VK144300 


Push Rod 




7" 'y 2/ a 


□ 


y 


F 






POWER 






05 




-- 


Connector Asseably 


PII&PK 6P 1201. 




2 


4 










(VQ01780) 




370 


-- 


Connector Asseably 


PHiPH 7P 3001. 


m fS H 


2 


4 










(VQ01700) 




380 


-- 


Connector Asseabiv 


6P-6P280L 


y 7 -b 7 














(VP91430) 




390 


VP914900 


Flat Cable 


FP - AD 1=90 














Ipc.. 








410 


VN103500 


LithiuB Battery 


CR2032 


y 7 2 s ^ ?ik 








Ipc. 






03 


420 


VQ462300 


Top Cover 




b V y -J3 


— 
















430 


VP157000 


Bind Head Tapping Screw-B 


A3. 0X8 ZHC2BL 


+ ^X -f > 


F 


B 


7 


-f 


b 


7pcs 






01 


440 


-- 


Labe 1 


FCC 


^ 


















-- 


Label 


AC CORD 




y 




)b 




B only 


■MiratCTEi 






CA060690 


Earth Hark 






i 


7 








111 


on i y 




01 



* : New Parts (SS?Jlgi5D°a) NR 



- 7 >^ Japan Only 


























































































SPX990 



■iBR 



Part No 



VP876400 

VP854000 

VP854200 

VP967400 



VP854400 

VI355300 

VP891500 

VP891600 



Description 



<FR0HT PANEL ASSEHBLY> 

Front Panel 

Cover, Meter 

Push Button Assenbly 

Escutcheon 



Top Cap 

Push Button Asseably 
Escutcheon 
Push Button 
Push Button 



ush Button 
Push Button 
Push Button 
Push Button 

Escutcheon. Power Switch 



< 6 > 

(6) 

t PAGE 
MEMORY 



EDIT 
4> PAGE 
STORE 
BYPASS 



SR & « 


<y a y ] 


b yt ^ Jb Assy> 


y 


n V 


b 




)U 




it 


- 


•— 


* 


— 




r 


•y y 


a 


jK it 


y 


A ssy 


X. 


y. * 


'y 


P a 


y 






y 

y 


A ssy 


X 


y * 


y 


P a 


y 




y 


y y 


3 . 


it 


y 




r 


"j i/ 


q 


;K it 


y 




y 


y P 


q 


df it 


y 




y 


'H P 


q 


it 


y 




y 


V P 


q 


^ if 


y 




y 


y P 


q 


^ if 


y 




p 


S W 


X 


y i3 


JL. 


P a y 



Remarks 



(VP87710) 



* : New Parts (SffJflgBa'n) NR 



\ Japan Only 



3 























SPX990 



ELECTRICAL PARTS 





Ref 

No. 


Part No 


Description 


SB S. ^ 


Remarks 










<ELECTRICAl. PARTS> 




< m ^ 8B a > 


SPX990 








VP818500 


Circuit Board 


AD 


A D - h 










VP818700 


Circuit Board 


PS 


P S - h 


J 




•t* 




VQ153200 


Circuit Board 


PS 


P S “ 1 


u.v.c 




i 




VQ153300 


Circuit Board 


PS 


P S - h 


ii^tf.B 




•* 




HX812080 


Circuit Board 


FPI/5 


F P 1 / 5 - h 






t 




HX812090 


Circuit Board 


FP2/5 


F P 2 / 5 






s 




11X812100 


Circuit Board 


FP3/5 


F P 3 / 5 h 










HX812110 


Circuit Board 


FP4/5 


F P 4 / 5 i' - h 










KX812120 


Circuit Rnnrri 


FPS/R 


F P 5 / 5 - h 






j. 




VP818500 


Circuit Board 


AD 


A D - h 










UA352470 


Mylar Cap . 


470P 50V J 


•=7 ^ — 3 > 










UA353100 


Mylar Cap. 


lOOOP BOV J 


V ^ ^ - 3 > 




01 






UA353120 


H Y 1 a r Cap. 


1200P .50V .1 


7 ^ — 3 > 




01 






UA353150 


Mylar Cap . 


1500P BOV J 


•=? '1’ ^ — 3 y 










UA353330 


Mylar Cap ■ 


3300P BOV J 


•=? •/ 7 — 3 V 










UA353510 


Mylar Cap. 


5100P BOV J 


•=? -Y ^ — 3 y 










UA353750 


Mylar Cap ■ 


7500P BOV J 


■7 -Y ^ — 3 i/ 










UA353820 


Mylar Cop . 


8200P BOV J 


■7 -Y ^ — 3 2/ 










UA354100 


Mylar Cap . 


0 0100 BOV J 


•7 -Y 5 — 3 V 




01 






FT562220 


Polypropylene Cop- 


220P BOV G 


.-K '/ 7" D 3 > 




03 






FG612270 


Ccraaic Cap. -6 


270P BOV K 


■b ^ 3 > B 




01 






FG651330 


Ceranjc Cap--SL 


33P BOV J 


■b ^ 3 > { S L ) 




01 






FG651fi80 


Ceranic Cao.-SL 


fi«P BOV .1 


•b ^ 3 V (.SI.) 






* 




VK662900 


Ceranic Cap--Cli 


IBP BOV J 


■fe 9 3 V C H 










UJ828220 


Electrolytic Cap- 


220,00 10. OV 


ir 5 3 V 




01 






UJ828470 


Electrolytic Cap. 


470.00 10. OV 


y 5 3 i/ 




01 






UJ837330 


Electrolytic Cap. 


33.00 16.0V 


ir 5 3 > 




01 






IIJ848220 


Electrolytic Car. 


220.00 25.0V 


5 3 > 




01 






UJ857100 


E ! ectro lytic Cap - 


10-00 35.0V 


5 3 V 




01 






UK837100 


Electrolytic Cap. - BP 


10,00 16.0V 


B P S 3 > 




01 






UK837330 


Electrolytic Cap. -BP 


33,00 16 OV 


B P 5 3 i/ 






$ 




UK838100 


Electrolytic Cap. -BP 


100.00 16.0V 


B P ir 5 3 > 










VH740700 


Sea 1 conduct i ve Cera. Coc. 


0.1000 16V H 


¥ i* 9 3 > 




01 






VB835000 


Coil 


F15R200QNT 20uH 


3 -Y Jl/ 




01 






VB08SOOO 


Metal Fila Resistor 


910.0 1/4 F 


^ eilS 111 




01 






VB065000 


Metal File Resistor 


1.5K 1/4 F 






01 






VB068400 


Metal Fila Resistor 


2.4K 1/4 F 


± IS 




01 






VC773700 


Hetnl Qvidfi Fila Resistor 


150.0 2V .1 


» fb ^ « H |g in 




01 


•9 




VC773900 


Metal Oxide Fila Resistor 


180.0 2V J 


» § S k S! Ig ^ 










VE443500 


Resistor Array 


RGLD4X103J 


i&ifi-p u 




01 






VE445200 


Resistor Array 


RGI.D8X103J 


U -Y 




01 






III2O09OO 


Solid Resistor 


10. OH 1/4 K 


V »J K 15 la 




01 






IG001390 


IC 


RC4558D-V 


I C 


DP AMP 


03 






XA772AOO 


IC 


HJH4B56DE 


I C 


OP AMP 


02 






XJ748A00 


IC 


H5238P R610 


I C 


OP AMP 


03 






XA507AOO 


IC 


AH78N05 


I C 


REGULATOR 5V 


02 






XG780A00 


IC 


AK79H05 


I C 


REGULATOR 5V 


02 






XI197OA0O 


IC 


H62021L 


I C 


RESET 


04 






IG031000 


IC 


KJH2903 


I C 


COMPARATOR 


05 






IR000450 


IC 


SH74HC04N 


I C 


IHVERTER 


03 






IR001450 


IC 


SK74IIC14H 


I C 


INVERTER 


05 






IR012300 


IC 


TC74IIC123AP 


I C 


HOHOFF 


04 






IR024550 


IC 


SH74HC245H 


I C 


TRANSCEIVER 


06 






1R027350 


IC 


SN74HC273N 


I C 


D-FF 


05 






IR036750 


IC 


SN74HC367H 


I C 


BUS. DRIVER 


08 






IG147300 


IC 


IID63D50P 


I C 


ACIA 


09 






XD245AOO 


IC 


HD63B03YP-H 


I C 


CPU 


08 






XH047AOO 


1C 


YSPQO I.Z9BDSg 


I C 


GATE ARRAY 




rt 




XH048A00 


IC 


YPHH LZ05D62 


I C 


PEAK METER DRI\ 








XA457A00 


IC 


HS51464-12HC 


I C 


DRAM 256K 


08 






XJ801AOO 


IC 


HSH41464-10 


I C 


DRAM 256K 


07 


% 




XH249A00 


IC 




r c 


EPROM IH 








IT380700 


IC 


YH3807 


I c 


HOD 


15 






XE788A00 


IC 


YH6104 


I c 


DEQ2 


11 






XF164A00 


IC 


YH6007 


1 c 


DSP2 


18 






XK280AOO 


IC 


YSF210 


I c 


DIGITAL FILTER 


10 






XM412A00 


IC 


PCH63P 


I c 


DAC 




*r 




XH413AOO 


IC 


PfMlYBOP 


I c 


Ann 




$ 




XH414A00 


IC 


DF1760P 


I c 


DIGITAL FILTER 








XJ728A00 


IC 


AN78L05(HSC) 


I c 


REGULATOR +5V 


01 






XL272A00 


IC 


HA178L05 


I c 


REGULATOR +5V 


01 






IG130500 


IC 


NJH70L05A 


1 c 


REGULATOR -5V 


03 






XF611A00 


IC 


AH79L05 


I c 


REGULATOR -5V 


03 


$ 




XL267AOO 


IC 


KH62256BIP-8 


I c 


SRAM 256K 




¥ 




VP799800 


Slide Svitch 


SSSF12341A 


7 -7 -Y K 7 -Y ‘y ^ 


OUT/THRU,+<i<lB/-20(IB 








KC001900 


Relay 


DC RY12V 12V 


y 1/ - 




07 






LB301800 


Phone Jack 


KU0544 HOMO 


d; — > Y -y 7 


FOOT SV 


03 



* : New Parts (0r5Sgl5=“c) NR 



\ .Japan Only 



SPX990 





SPX990 





Ref 

No. 


Part No 


Description 


m s « 


Remarks 


■7> y 






LB302070 


Phone Jack 


l!U0544 STEREO 


s; 


INPUT. OUTPUT 


03 






VLQ58600 


Cannon Jack 


XLH-3-31PCV 




INPUT 


08 






VL958700 


Cannon Jack 


XLH-3-32PCV 




OUTPUT 


07 






VK519000 


DIH Jack 


5P3 YKF51-50 




MIDI 


04 






VH343800 


Header. Connector 


HIF3FC-34PA2 


if — 




03 






V8389900 


Base Post Connector 


PII-3P TE 






01 






VB390100 


Base Post Connector 


PH-5P TE 


— 7. I- 




01 






VB390200 


Base Post Connector 


PH-6P TE 






01 






VB390300 


Base Post Connector 


PH-7P TE 






01 






VB390400 


Base Post Connector 


PII-8P TE 






01 






VB390600 


Base Post Connector 


PH-lOP TE 


7 h 




01 






-- 


Header 


AXL214209 14PTE 


A if — 


(VA88210) 








VJ532800 


IC Socket 


DICF-32CS-E 


I C V er -y h 




02 






VH103600 


Battery Holder 




i/ ^ V — yti )\/ if — 




03 






FZ00R970 


EMI Filter 


LS KT Y223HB 


C. 7 ^ A, H - F. M \ 




02 






VE463400 


Quartz Crystal Unit 


AT-51 




21.47727H1IZ 


04 






VI551900 


Quartz Crystal Unit 


AF5883CK 




11.28g6HHz 


03 






VE439600 


Quartz Crystal Unit 


AT51 




SMfIz 


03 






VA024800 


TriBser Potent ioaeter 


BIO. OK 


¥©$ V R 


Clip level adj.. 


02 






VB135200 


Trianer Potentinaeter 


B3.0K 


V R 


Gain ad J . 


01 






IA101590 


Transistor 


2SA1015 O.Y 


h ^ 7 n 




01 






IC1815H0 


Transistor 


2SC18I5 Y.GR 


Y- ^ > V 7 n 




01 






IG138700 


Transistor Array 


T062506P 


h^yv7nyi^'< 




03 






VB481900 


D i ode 


11ES4 


if 'f ^ - F 




01 






VR941200 


Diode 


1SS133. ISSI76 


5»* -Y :f - K 




01 






VD473200 


Photo Coupler 


6HI37 


y ^ h * r 9 




05 






VA928600 


Photo Coupler 


PC910 


y ^ h y ^ 




06 






VB966900 


Style Pin 


IHSA-6024 


7 n 'i )i> y 




01 






VJ579700 


Spacer 




CLK7'<-y- 




02 






VP818700 


Circuit Board 


PS 


P S - h 


J 




$ 




VQ153200 


Circuit Board 


PS 


P S - h 


U.V.C 




$ 




VQ153300 


Circuit Board 


PS 


P S - h 


H . U . B 








RP600190 


Bind Head TaoplnR Screv-B 


3.0X8 ZMC2B1. 




3dcs 








VP157000 


Bind Head Tapping Screv-B 


A3. 0X8 ZHC2BL 




3pcs 


01 


$ 




VQ074800 


Bind Head Tapping Screv-B 


3.0X12 ZHC2BL 




1 pc . 








UA3551S0 


Mylar Cap . 


0.1500 50V J 


■7 -Y ^ ~ 3 > 










FG413470 


Ceraaic Cap. -6 


4700P 50V K 


■fe ^ 3 V B 




01 






UJ867I00 


Electrolvtic Cap. 


10.00 50.0V 


■y 5 3 V 




01 






VG581600 


Electrolytic Cap. 


2200 35.0V 


er 5 3 > 




03 


$ 




VP825200 


Electrolytic Cap 


8200 16.0V 


y 5 3 > 










FI383220 


Ceraaic Cap. 


2200P 400V 






01 






FI383470 


Ceraaic Cap. 


4700P 400V 


^ « 52 S 3 V 


H.U.B only 


01 






FR203100 


Ceraaic Cap . 


0. lU 


ai«f 3 > 




03 






PI384100 


Ceraaic Cap . 


0.010 400V 


12$ 3 V 




01 






GD900760 


Coil 


PLA302IA Sail 


3 -Y A/ 




06 






VF578000 


Push Svitch 


ESB-8236V 


y 7 '> a. 7 '{ 7 ¥■ 




03 






KD000310 


Fuse 


TSOObA 250V 


3. - 7 


J 


01 






KB001150 


Fuse 


TSOObA 250V 


t 3. - X 


U.V.C 


02 






KB000710 


Fuse 


TSOObA 250V 


3 - X 


11 . U . B 


02 






VA855400 


Tera i na 1 




p c 




01 






LB932030 


Base Post Connector 


VH-3P TE 


5i? X h 




01 






LB932050 


Base Post Connector 


VH-5P TE 


- 7^ 7 b 




01 






VR390200 


Base Post Connector 


PH-6P TE 






01 






VB390300 


Base Post Connector 


PH-7P TE 


3 ^ ^ ^ ^ j 




01 






LB201530 


Fuse Holder 


PC-FIll 


k 3 — X )]/ y 




01 






VB481900 


Diode 


11ES4 


y -Y - K 




01 






IH00U20 


Diode Stack 


S2VB20 200V 


D 1 7 H 7 y 




03 


* 




VPAP.-SIOO 


Diode Stack 


S4VB20 12.5bb 


D i 7y 7 y 










IL000890 


Insulation Sheet 


CSSX-G509 


ffi - h 




01 


•9 




VJ975400 


Insulation Sheet 


BPG-20AD 


& 2/ - b ( B ) 










__ 


Heat Sink 






(VP85410) 








-- 


Labe 1 


T500HA L 


k a - X ^ ^ Jb 


(VQ15740) 








VAR21500 


Radiator 


A-28 


•5 27 X - 




02 






XC719AOO 


IC 


HJH7805FA 


I C 


REGULATOR ■►BV 


02 






X0338A00 


IC 


AH7805F 


I C 


REGULATOR +5V 


03 






XB449AOO 


IC 


AK7815F 


I C 


REGULATOR +15V 


03 






XD853A00 


IC 


HJH7815FA 


I C 


REGULATOR +15V 


03 






XR450AOO 


IC 


AH7915F 


I c 


REGULATOR -15V 


03 






XD854A00 


IC 


HJH7915FA 


t c 


REGULATOR -15V 


03 






HX812080 


Circuit Board 


FPl/5 


F P 1 / 5 2/ - I- 










VB390200 


Base Post Connector 


PII-6P TE 






01 


4r 




VP799700 


Vnrinble Resistor 


AlO.OK RK181222 


-«a-ifU-VR 






* 




HX812090 


Circuit Board 


PP2/5 


FP2/52/-h 










VB799000 


Push Sv i tch 


EVQ-QSL04H 


y 7 i/ 3 7 ■< "J ^ 




01 






VB941200 


Diode 


lSS133.1SSi76 


y -Y - K 




01 



* ; New Parts {sffJftgBS.) NR -7 > : Japan Only 





SPX990 




Description 




VG140600 LED 

Connector Assesbly 

HX812100 Circuit Board 
VA039100 LED Display 



VD118900 LED Display 
VP987600 LED Display 

Connector Assenbly 
Connector Asseably 



HX812110 Circuit Board 
VQ309700 Rotary Encoder 

Connector Assenbly 

HX812120 Circuit Board 



VP157900 

VH740700 

VP821100 

VH343800 

FZ005610 



XL947AOO Power Transforner 
X1948AOO Power Transforner 
XL949A00 power Transforner 



VD279600 AC Cord 
VD279800 AC Cord 
VD654200 AC Cord 






AC Cord 







GLIHD212 RE L 

SAN&PH 8P lOOL % 

FP3/5 F 

SX-25J 



LH526RK LED^^7.ri''( 

SX-25AS LED?*-r;^ri/'t’ 

SAK&PK 6P 200L % » 2 8 

SAN&PH lOP 180L 19 it 2 8 





FP4/5 

EVQ VQ5 F2524B 
SAH&PIt 3P 60L 

FP5/5 



A3. 0X6 ZHC2BL 
0.1000 16V H 
IC3A-38PS-1.27D 
HIF3FC-34PA2 
1.500 25V Z 




(VP91350) 

(VP91370) 



(VH76780) 







J 

li.V.C 



IIlHIIi] 



3P lOA 
3P 6A 
3P lOA 



2.5a 

2.5d 

2.44b 



W aS 3 - 
J8 © 3 — 
SB S 3 — 



HG002290 


AC Cord 


7A 2 Ob 


VH103500 


Lithiun Battery 


CR2032 
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SPX990 OVERALL CIRCUIT DIAGRAM (SPX990I§I1S&I11) 
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Japanese model 
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Notes 1) Capacitor 

It) : Semiconductive Cera. Cap. 

(Ml ; Mylar Cap. 

(P) : Polypropylene Cap. 

® : Monolithic Cera Cap. 

Notes 2) Resistor 
2P : Metal Oxide Film Resistor 
(F) ; Metal Film Resistor 
lOM : Solid Resistor 




^ VR202 

63K 



33P C136 

24K R139 



C137 3„| 

33P S®- 




0.0100 50V J (UA354100) 
1500P 50V J (UA353150) 
1000P 50V J (UA353100) 

1200P 50V J (UA353120I 
5100P 50V J <UA353510| 
7500P 50V J (UA353750) 
3300P 50V J (UA353330) 
8200P 50V J (UA353820) 
470P 50V J (UA352470) 

220P 50VG (FT562220) 

270P 50V K (FG612270) 

68P 50V J (FG651680) 

33P 50V J (FG651330) 



Notes) 

Circuit Board : AD (VP8185 00) XL879B0 

1. Mylar Cap. 

C13, 123, 131, 223, 

231: 0.0100 50V J (UA35410( 

C16,17: 1500P 50V J (UA353150 

CIS: 1000P 50V J (UA353100 

C47,48,50,51,57, 

58,60,61: 1200P 50V J (UA353120 

C113,213: 5100P 50V J (UA353510 

C126,226: 7500P 50V J (UA353750 

C127,227: 3300P 50V J (UA353330 

C128,228: 8200P 50V J (UA353820 

C130,230: 470P 50V J (UA352470) 

2. Polypropylene Cap. 

C49,59: 220P 50V G (FT562220) 

3. Ceramic Cap.-B 

C 3: 270P 50V K (FG612270) 

4. Ceramic Cap.-SL 

C104,105,204,205: 68P 50V J (FG651680) 

C134,136-138,234, 

236-238: 33P 50V J (FG651330) 

5. Ceramic Cap.-CH 

C24,25, 43,44,87, 88: 15P 50V J (VK662900) 

6. Electrolytic Cap. 

C 5,8,46,52,53, 

55,62,63,67,68, 

74-79,84,85,103, 

106,111,115, 

119-122,133.140, 

141,203,206,211, 

215,219-222,233, 

240,241: 10.00 35.0V (UJ857100) 

C20: 470.00 10.0V (UJ82847C 

C26,30,39: 220.00 1 0.0V (UJ82822C 

C66.69: 33.00 16.0V (UJ837330) 

C72.73: 220.00 25.0V (UJ84822C 

7. Electrolytic Cap.-BP 
C101, 102,107, 109, 

114, 132,201,202, 

207.209,214,232: 33.00 16.0V (UK8373301 

Cl 10,210; 10.00 16.0V (UK837100) 

C135,139,235,239: 100.00 16.0V (UK83810( 

8. Semiconductive Cera. Cap. 

C 1,2,4,6,7,11, 

12,14.15,19. 

21-23,27-29, 

31^8,40-42,45, 

54,56,64,65,70, 

71,80-83,86,117, 

118,217,218; 0.1000 16V M (VH74070I 

9. Coil 

L 1-6: FL5R200QNT 20uH (VB8 

10. Metal Film Resistor 

R14: 910.0 1/4 F (VB065000) 

R15: 1.5K1/4F(VB065900) 

R16: 2.4K 1/4 F (VB066400) 



10.00 35.0V (UJ857100) 

470.00 10.0V (UJ828470) 

220.00 10.0V (UJ828220) 

33.00 16.0V (UJ837330) 

220.00 25.0V (UJ848220) 



33.00 16.0V (UK837330) 

10.00 16.0V (UK837100) 

100.00 16.0V (UK838100) 



0.1000 16V M (VH740700) 



FL5R200QNT 20uH (VB835000) 



910.0 1/4 F (VB065000) 
1.5K 1/4 F (VB065900) 
2.4K 1/4 F (VB066400I 



11. Metal Oxide Film Resistor 



R66: 

R67 ,85,86: 

12. Resistor Array 
RA1: 

RA 2-8: 

13. Solid Resistor 
R17; 

14. 1C 
1C 2: 

1C 3: 

1C 4; 

1C 5; 

1C 6: 

1C 8: 

1C 9; 

IC10: 

IC11: 

IC12: 

IC13: 

IC14: 

IC15,105,205; 

IC16.30: 

IC17.19: 

IC18: 

IC20; 

IC21-27: 



180.0 2W J (VC773900) 

150.0 2W J (VC773700) 

RGL04X103J (VE443500) 

RGLD8X103J (VE445200) 

10.0M 1/4 K (HI209990) 

HD63B03YP-N (XD245AOO) CPU 

(XM249B00) EPROM 1M 

KM62256BLP-8 (XL267A00) SRAM 256K 

HD63B50P (IG147300) ACIA 

YSP99 LZ95059 (XM047AOO) GATE ARRAY 

SN74HC273N (IR027350) D-FF 

SN74HC367N (IR036750) BUS. DRIVER 

SN74HC245N (IR024550) TRANSCEIVER 

YPMM LZ95D62 (XM048A00) PEAK METER DRIVER 

TC74HC123AP (IR012300) MONOFF 

M62021L (XH970A00) RESET 

NJM2903 (IG031000I COMPARATOR 

M5238P R610 (XJ748A00I OP AMP 

SN74HC14N (IR001450) INVERTER 

YM6104 (XE788A00) DEQ2 

YM3807 (IT380700) MOD 

YM6007 (XF164A00) DSP2 

MS51464-12NC (XA457A00) DRAM 256K or 

MSM41464-10 (XJ8O1A00) DRAM256K 

YSF210 (XK280A00I DIGITAL FILTER 

DF1760P (XM414A00I DIGITAL FILTER 

AN78N05 (XA507A0O) REGULATOR 5V 

AN79N05 (XG780A00) REGULATOR 5V 

AN78L05(NSC) (XJ728A00) REGULATOR +5V or 

HA178L05 (XL272A00) REGULATOR +5V 

NJM79L05A (IG130500) REGULATOR -5V or 

AN79L05 (XF611A00) REGULATOR -5V 

PCM1760P (XM413A00) ADC 

SN74HC04N (IR000450) INVERTER 

RC4558D-V (IG001390) OP AMP 
NJM4556DE (XA772A00) OP AMP 
PCM63P (XM412A00) DAC 

SSSF1 2341 A (VP799800) OUT/THRU + 4dB/ - 20dB, 

DC RY12W 12V (KC001900) 

HLJ0544 MONO (LB301800) FOOT SW 

HLJ0544 STEREO (LB302070)INPUT,OUTPUT 

XLM-3-31PCV (VL9586O0) INPUT 
XLM-3-32PCV (VL958700) OUTPUT 

5P3 YKF51-50 (VK519000) MIDI 

HIF3FC-34PA2 (VH343800) to FP5/5-CN307 

PH-6P TE (VB390200) to FP1/5-CN301 
PH-7P TE (VB390300) to PS-CN 3 
PH-3P TE (VB389900) to FP4/5-CN305 
PH-6P TE (VB390200) to PS-CN 4 
PH-5P TE (VB390100) to LCD Assembly 
PH-10P TE (VB390600) to FP3/5-CN304 
PH-8P TE (VB390400) to FP2/5-CN302 
PH-8P TE (VB390400) to FP3/5-CN303 

AXL214209 14P TE to LCD Assembly 

DICF-32CS-E (VJ532800) 

(VN103600) 

LS MT Y223NB (FZ006970) 

AT51 (VE439600) 8MHz 
AF5883CK (VI551900) 1 1.2896MHz 
AT-51 (VE463400) 21.47727MHz 



IC35: PCM1760P(XM413A00) ADC 

IC36: SN74HC04N (IR000450) INVERTE 

IC101, 102,104, 

201,202,204: RC4558D-V (IG001390) OP AMP 

IC103,203: NJM4556DE (XA772A00) OP AM 

IC106,206: PCM63P (XM412A00) DAC 

15. Slide Switch 

SW1-3: SSSF12341A(VP799800)OUT/TH 

16. Relay 

RY101,201: DCRY12W12V(KC001900) 

17. Phone Jack 

JK2,3; HLJ0544MONO(LB301800)FOO 

JK102,104,202, 

204: HLJ0544 STEREO (LB302070)INP 

18. Cannon Jack 

JK101,201: XLM-3-31PCV (VL9586O0) INPUT 

JK103,203: XLM-3-32PCV (VL958700) OUTPl 

19. DIN Jack 

JK1: 5P3YKF51-50(VK519000) MIDI 

20. Header, Connector 

CN 9: HIF3FC-34PA2 (VH343800) to FP5 

21. Base Post Connector 

CN1: PH-6PTE(VB390200)toFP1/5-Cr 

CN 2: PH-7P TE (VB390300) to PS-CN 3 

CN3: PH-3PTE(VB389900)toFP4/5-Cr 

CN 4: PH-6P TE (VB390200) to PS-CN 4 

CN6: PH-5PTE(VB390100)toLCDAss 

CN7: PH-10PTE(VB390600)toFP3/5-C 

CN8: PH-8PTE(VB390400)toFP2/5-Ch 

CN10: PH-8P TE (VB390400) to FP3/5-Cr 

22. Header 

CN5: AXL214209 14P TE to LCD Ass 

23. 1C Sockt 

1C 3: DICF-32CS-E (VJ532800) 

24. Battery Holder 

e 1: (VN103600) 

25. EMI Filter 

EMI 1-4: LS MT Y223NB (FZ006970) 

26. Quartz Crystal Unit 

CLl: AT51 (VE439600) 8MHz 

CL 2: AF5883CK (VI551900) 11.2896MI- 

CL 3: AT-51 (VE463400) 21.47727MHz 

27. Spacer 

CLl: (VJ579700) 

28. Trimmer Potentiometer 

VR101,201: B10.0K (VA024800)Clip level adj. 

VR102,202: B3.0K (VB135200) Gain adj, 

29. Transistor 

QM5: 2SC1815Y,GR(IC1815M0) 

016: 2SA1015 0,Y (IA101580) 

30. Transistor Array 

1C 7: TD62506P(IG138700) 

31. Diode 

D1-5: 1SS133,1SS176(VB941200) 

D6-11: 11ES4(VB481900) 

32. Photo Coupler 

1C 1: 6N137 (VD473200) or PC910 (VA928600) 



Notes) LITHIUM BATTERY IS NOT INSTALLED ON THE AD CIRCUIT 
BOARD FOR SERVICING. 

YOU MUST PUT THE BATTERY, CR2032IVN103500), IN THE 
HOLDER WHEN YOU REPLACE THE AD CIRCUIT BOARD. 

■;i) AD->- AD->- 

A ^>ftCR2032{VN1 03500) S ® U Ct T 

TSi'o 



d7nnp/^fivKd 
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N0M4S560e 




U.S.A, Canadian and General export (110V) model 

POWER SW 
SWl 




■JK104 
OUTPUT L 



I J ^ o 

oT "v 



8 1/2 

,NUM4S580E 



OUTPUT ft 
UK203 



2 IC2^>1- 6 

- 20 ° 



JlC20pJ- 




F. 6. CH6 



North European, British and General export (220V) model 

POWER SW 
SWl 



KEC-91961 



2/2 

Nukusseoe 



JK204 
OUTPUT R 




Notes) 

Circuit Board : 

Circuit Board ; 

Circuit Board : 

1. Mylar Cap. 

C 9,1 1,20: 

2. Ceramic Cap.-B 
C 3-6,13-16: 

3. Electrolytic Cap. 

C 7,8: 

C10,12,19: 

C17,18: 

4. Ceramic Cap. 

C 1: 

C2: 

C21,22: 

C23,24; 

5. Coil 
L 1: 

6. Push Switch 
SW 1: 

7. Fuse 
F 1: 

F 1: 

F 1: 

8. Terminal 
CN 5,6: 

9. Base Post Connector 
CN 1: 

CN 2: 

CN 3: 

CN 4: 

10. Diode 
D 1,2; 

11. Diode Stack 
DB 1: 

DB2; 

12. 1C 
1C 1: 



PS (VP81 87 00) XL881 C 0 (J) 

PS (VQ153200) XL881C0 (U,V,C) 

PS (VQ1 53300) XL881C0 (H,W,B) 

0.1500 50V J (UA355150) 

4700P 50VK(FG413470> 

2200 35.0V (VG581 600) 

10.00 50.0V (UJ867100) 

8200 16.0V (VP825200) 

0.010 400V (FI384100) 

0.1U (FR203100) 

4700P 400V (FI383470) H,W,B only 
2200P 400V (FI383220) 

PLA3021A 3mH (GD900760) 

ESB-8236V (VF576000) 

TSOOmA 250V (KB000310) J 
T500mA250V(KB001150) U,V,C 
T500mA 250V (KB000710) H,W,B 

(VA855400) to AC Cord 

VH-3P TE (LB932030) to P.T Primary 
VH-5P TE (LB932050) to P.T. Secondary 
PH-7P TE (VB390300) to AD-CN 2 
PH-6P TE (VB390200) to AD-CN 4 

11ES4 (VB481900) 

S2VB20 200V (IH001120) 

S4VB20 12.5mm (VP825100) 

AN7815F (XB449A00) REGULATOR +15V or 
NJM7815FA {XD853A00) REGULATOR +15V 
AN7915F (XB450A00) REGULATOR -15V or 
NJM7915FA (XD854A00) REGULATOR -15V 
NJM7805FA (XC719A00) REGULATOR +5V or 
AN7805F (XD338A00) REGULATOR +5V 



Notes) 

Circuit Board ; FP1/5 (NX812080) XL880B0 

1. Variable Resistor 

VR301: A10.0KRK161222(VP799700) 

2. Base Post Connect or 

CN301: PH-6P TE (VB390200) to AD-CN 1 



Notes) 

Circuit Board : FP2/5 (NX81 209 ) XL880B0 

1. Push Switch 

SW301-306: EVQ-QSL04M (VB799000) 

2. Diode 

D301-306; 1SS133,1SS176 (VB941200) 

3. LEO 

LED301-303: GL1HD212 RE (VG149600) 

4. Connector Assembly 

CN302: SAN&PH 8P 100L to AD-CN 8 



EVQ-QSL04M (VB799000) 
1SS133,1SS176 (VB941200) 



Notes) 

Circuit Board : 

1. LEO Display 
LED304-319: 
LED320-325: 

LED326: 

2. Connector Assembly 
CN303: 

CN304: 



FP3/5 (NX812100) XL880B0 

SX-25J (VA039100) 

SX-25AS (VP987600) 
LN526RK(VD118900) 

SANStPH 8P200Lto AD-CN10 
SAN&PH 10P 180L to AD-CN 7 



Notes) 

Circuit Board : FP4/5 (NX8121 10) XL880B0 

1. Rotary Encoder 

EN301; EVQ WQ5 F2524B (VQ309700) 

2. Connector Assembly 

CN305: SAN&PH 3P 60LtoAD-CN3 



Notes) 

Circuit Board : FP5/5 (NX81 21 20) XL880BO 

1. Semiconductive Cera. Cap. 

C301: 0.1000 16V M (VH740700) 

2. Connector,IC Card 

CN306; IC3A-38PS-1.27D(VF821100) MEMORY CARD 

3. Header, Connector 

CN307: HIF3FC-34PA2 (VH343800) to AD-CN 9 

4. Monolithic Cera, Cap. 

C302: 1.50 25V Z(FZ005610) 



KEC-91959 A 



SPX990 



SPX990 



























































